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Encyclopedia Pritunnica. 
EIGHTH EDITION. 


Published by LITTLE, BROWN, & CO., 
110 Washington Street, Boston. 


THE ENCYCLOPEDIA BRITANNICA; or, Dictionary of 
Arts, Sciences, and General Literature. Eighth Edition, 
revised, enlarged, and brought up to the present time. 
Edited by THomAs Stuart TRAILL, M.D., F.R.S.E., Pro- 
fessor of Medical Jurisprudence in the University of Ed- 
inburgh.. With upwards of five hundred Engravings on 
steel, and many thousands on wood. Complete in 21 vols. 
4to. Cloth, $115.50. 


This edition has undergone careful revision and extensive 
alterations, so as to accommodate it to the improved taste 
and advanced intelligence of the times. The editor has 
secured the co-operation of the most eminent living authors, 
who have contributed treatises in the various departments 
of Science, Literature, the Arts, Manufactures, Commerce, 
Statistics, and General Knowledge, to supersede those now 
rendered obsolete by the progress of discovery, improvements 
in the arts, or the general advancement of society. 


Among the contributors to this edition are: Right Hon. T. B, | 
Macaulay, Right Rev. Richard Whately, William Whewell, D.D., | 
Sir William Hamilton, Sir Archibald Alison, Isaac Taylor, Rev. 
Charles Kingsley, Prof. J. D. Forbes, Robert Stephenson, Richard | 


Monckton Milnes, Hepworth Dixon, Theodore Martin, Prof. J. Y. 
Simpson, Thomas De Quincey, R. G. Latham, W. E. Aytoun, Sir 
David Brewster, J. R. M‘Culloch, Dr. Doran, Lawrence Oliphant, 
Prof. J. 8. Blackie, James Montgomery, Dr. William Gregory, 
John Hill Burton, Alexander Smith, Rev. William Hanna, LL.D., 
Leonhard Schmitz, LL.D., Charles Tomlinson. 


OS A complete Index to the work is in press, and will 
be issued shortly. 


THE MATHEMATICAL MONTHLY. 


The excellent notices which the Monthly continues to receive 
from both sides of the Atlantic must be a source of great encourage- 
ment to all its friends. The Lady’s and Gentleman’s Diary for 
| 1861, edited by the eminent mathematician, PRoF. W. 8. B. WOOL- 

HOUSE, contains the following :— 
| **This American periodical, which has now completed its sec- 

ond volume, continues to be most ably conducted, and is well sup- 
plied by talented correspondent Besides numerous mathematical 
questions and solutions, it comprises original papers of considerable 
variety and sterling interest, and its publication must contribute 
largely to the diffusion and advancement of mathematical science.”’ 





A recent number of the Boston Daily Transcript gives the follow- 

ing item : — 

‘“ AMERICAN LITERATURE ABROAD. — Fourteen columns of 
| the last Atheneum are devoted to two American authors, — Motley 
|and Emerson. That paper. which rarely commends anything from 
this side of the Atlantic, gives ‘ The Mathematical Monthly’ the 
following first-rate notice. That magazine is published at Cam- 
bridge, and edited by Mr. J. D Runkle : — 

‘** This is a collection of simple things for comparative elemen- 
tary students. Our English mathematical journals are very lofty, 
and the beginner has no partin them. This American journal is 
full of pleasing elementary matter, and contains some things worthy 
the attention of the finished mathematician. We should like to see 
the same sort of thing in England ; but where are we to find the 
editor? He must be of high knowledge and elementary turn com- 
bined, with firmness enough to keep his journal down to the intel- 
ligible point by refusal of contributions of too lofty a character, and 
skill enough to keep it up to the interesting point by selecting from 
the loads of lower learning with which he would be inundated.’ ” 


Those wishing India-proof impressions of SIR JOHN HER- 
| SCHEL’S or PROF. PEIRCE’S Portrait, will please address the 
| Publishers. 


Those in arrears are earnestly requested to remit their subscrip- 
| tions, if possible, before the issue of the next number. 
| 


SEVER & FRANCIS, Pus.isHers, 
| Cambridge, Mass. 
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Greenleat’s Course of HHathematics, 


FOR ALL GRADES OF SCHOLARS, 


IN SIX BOOKS. 


FOR COMMON SCHOOLS. 


1. New Primary Arithmetic. 
2. Intellectual Arithmetic. 
8. Common School Arithmetic. 


HIGH SCHOOLS AND ACADEMIES. 


4. National Arithmetic. 
5. Treatise on Algebra. 
6. Elements of Geometry. 


The Author and Publishers of this series have spared no labor and expense 
to adapt the books to meet the demands of the present day, — with its im- 
proved methods of instruction 

The series, in its revised and improved form, surpasses all others, — 


1. In the lucid, progressive, and strictly philosophical and scientific ARRANGE- 
MENT of the several parts and subjects. 

2. In the clearness and conciseness of the DEFINITIONS and RULES, and in the 
completeness of the ILLUSTRATIONS. 

3. In the variety and practical character of the PROBLEMS ; which, from their 
nature, tend to interest the pupil, exercise his ingenuity, and secure useful men- 
tal discipline. 

4. In being a CONSECUTIVE SERIES, graded to the wants of Primary, INTER- 
MEDIATE, GRAMMAR and Hica ScHoois, ACADEMIES, NORMAL ScHOOLs, and 
COMMERCIAL COLLEGES 


Greenleaf ’s Arithmetics are now widely used throughout the United States, 
by the best Educators, and the sale of them is greater than that of any other 
series published ; — an indication that the books possess enduring merits 

The attention of Teachers of the Higher Schools is invited to the ELements 
or Geometry, recently published It has received the commendation of many 
eminent Teachers, a few of which are subjoined. 


Pror J. G. Hoyt, Chancellor of Washington University, St. Louis, writes: 
“ After a somewhat careful examination of Greenleaf’s Geometry, I have de- 
cided to subject it to the test of the Recitation-Koom. Of course I should not 
do this if I were not pretty well satisfied of its excellence as a text-book. It 
strikes me that there is some improvement upon Legendre in the elementary 
portions of the work ; but the chief poiuts of attraction to me are the copious 
and well-considered Problems in the Eleventh, Twelfth, and Thirteenth 
Books.”’ 

From A.M Gay, A.M.. Principal of the High School, Charlestown, Mass. 

‘From an examination and a practical test in some of my classes, of the 
advanced sheets of Greenleaf’s Geometry. I have no hesitation in pronounc- 
ing it superior to any class-book of the kind with which [ am acquainted. 
The basis of the work is Legendre’s Elementary Geometry, which bas been 
long and favorably known to teachers. Much valuable matter, however, has 
been added by the present editer, so that it cannot be regarded as a transla 
tion, or a mere compilation. The language in which the propositions are 
stated is remarkably clear and concise. The development of principles is 
sufficiently extended, and in all respects it seems a book well adapted to the 
purposes of instruction in Academies, High Schools, and other institutions of 
learning. 
From D. B. Haaar, A. M., President of the American Inst. of Instruction, etc. 

“ Having carefully read Greenleaf’s Geometry the work appears to me to be 
one of great merit. Of course no person can expect to find much that is 
| essentially mew in a geometrical treatise published at this day But Mr. 
Greenleat’s, while it is based like nearly all American Geometries, upon Le- 
gendre 8 original work, contains valuable propositions not usually found in 
similar publications, and also presents uncommonly clear demonstrations of 
many of the standard propositions. The definitions contained in this work 
are generally concise clear, and exact. The exercises in Mensuration, and in 
the Application of Algebra to Geometry, will be found unusually interesting 
and useful. In a word, [ have no doubt that Mr. Greenleaf ’s Geometry will 
be found to compare favorably with the best Geometries yet published.” 


*,* All interested are respectfully invited to correspond 
freely with.us, and to examine the revised, permanent, 
stereotyped editions. Our Descriptive CATALOGUE fur- 
nished, on application, by mail. 

ROBERT S. DAVIS & CO., 
Publishers, Boston. 





VALUABLE SCIENTIFIC WORKS 
PUBLISHED BY 


LITTLE, BROWN, & CO., 


110 Washington St., Boston. 
PEIRCE’S ANALYTICAL MECHANICS, 


In One Vol. 
PHYSICAL AND 


4to. 
CE .ESTIAL 


Price $7.50. 


MECHANICS : Developed in | 


Four Systems of Analytical Mechanics, Celestial Mechanics, Po- | 
By BENJAMIN | 


tential 


Physics, and Analytical Morphology. 
PEIRCE. : 


Part I. Analvtical Mechanics. 


‘| have re-examined the memoirs of the great geometers, and have striven 
to consolidate their latest researches and their most exalted forms of thought 
into a consistent and uniform treatise. If I have, hereby, succeeded in 
opening to the students of my country a readier access to these choice jewels 
of intellect ; if their brilliancy is not impaired in this attempt to reset them ; 
if, in their own constellation, they illustrate each other, and concentrate a 
stronger light upon the names of their discoverers ; and, still more, if any 
gem which I may have presumed to add, is not wholly lustreless in the col- 
lection, [ shall feel that my work has not been in vain.” — Extract from the 


Preface. 
GAUSS’S THEORIA MOTUS. 


In One Vol. 4to. Price $5. 

THEORY OF THE MOTIONS OF THE HEAVENLY BODIES 
MOVING ABOUT THE SUN IN CONIC SECTIONS. A | 
translation of Gauss s Theoria Motus, with an Appendix. By 
Cuares Henry Davis. i 


COOKE’S CHEMICAL PHYSICS. 
In One Vol. 8vo. Price $3. 
ELEMENTS OF CHEMICAL PHYSICS. By Jostan P. Cooke, | 
Jr., Erving Professor of Chemistry and Mineralogy, in Harvard 
College. Illustrated by 400 Woodeuts. With a copious Index. 


The Mathematical Monthly. 


In commencing our third volume, we beg to assure the friends of this 
Journal, that all legitimate efforts will be made to sustain it, together with 
the Prizes, which have proved such an excellent feature of its plan. It will 
be seen (see 2d page of cover) that the amount of the Prizes has been in- 
creased. But all efforts on our part must prove unavailing if the subscription 
list, with other sources of income, will not cover the expenses which we are 
incurring to make the Monthly really valuable and attractive to all interested 
in it. To &how our friends at home what is thought of the Monthly abroad, 
we venture to make short extracts from letters lately received 

“The work appears to me so excellent, that I have at once ordered the 
series for the Library of the Observatory. 

“G. B. Airy, Ast. Royal.” 

* Royal Obs., Greenwich, July 5, 1860. 

“T have looked through it with great interest, and especially because it 
shows to what an extent interest in mathematical subjects is felt through the 
United States. I do not believe that it would be possible in England to get 
up a Mathematical periodical brought out in so handsome a form and sup- 
ported by so large a number of subscribers. 

“ Trinity College, Dublin, July 12, 1860. Georce SALmon.” 

“ Dear Smr, —I thank you sincerely for the copy you so kindly sent me of 
the first volume of the Mathematical Monthly. We have not, that I am 
aware of, any work of a similar character in England. I feel confident it will 
serve a valuable purpose in stimulating and giving a healthy tone to the study 
of Mathematics in the higher class of schools, and judging from this volume, 
it will be a work of as great interest and give as much matter for thought to 
the tutor as to the student Original investigations on the mere elementary 
branches of science are perhaps not often to be expected : those portions have 
now been so long and so frequently considered, and by so many different 
minds, that something new —a really original idea — appears only at very 
distant intervals. Still many interesting questions may, and, as your first 
volume shows, do arise even in the earliest branches of Mathematical science ; 
whether discussions on the principles and on the best methods of placing 
them before the pupil, or examples and problems which in their solutions 
show a large amount of ingenuity and mathematical skill. The Mathemati- 
cal Monthly claims a special interest from the very fact of its character ren- 
dering it useful to the many without detracting from its scientific merit. 

“T remain, your obedient servant. 
* St. John’s College, Cambridge, July 26, 1860. liven Goprray.”” 





We feel confident that a little effort on the part of our friends would double | 
our subscription list. See terms to clubs and new subscribers taking Vols. I., 
TI., IIT. We could then engrave some of the fine portraits of LAGRANGE, | 
Monae, Caucny, Brot, &c., lately received ; and, indeed, incur any expense to 
increase the value of the Monthly to all Will our friends make up their 
clubs at once, and notify us, so that we can decide upon the size of our 
edition ? 














GROVER & BAKER’S 
Celebrated 


SEWING MACHINES 


FOR 


No 





Family Use and Manufacturing Purposes. 
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OVER AND 


40,000 


IN DAILY USE, , 


IN THE 


Alnited States 






Gervvitorvies, | 
GIVING | 
UNIVERSAL 


SATISFACTION. 
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Tuese Macurnes sew from two spools; the thread requires no re-winding; and they make a sTRONGER, 


. r . | 
HANDSOMER, AND MORE ELASTIC SEAM than any other Machine. They perform their work 
with a rapidity never before equalled, are almost noiseless in their operation, and 


are FAVORITES in every family where they have been introduced. 


The “Scientific American,” November 5th, 1859, | 7s considered the most useful article in the house, next to | 


ove the cradle, and no less indispensable than that.” 
Se ys . | 


“The machines manufactured by the Grover & Baker | “ Zion’s Herald,” Nov. 16th, 1859, says : — | 
Sewing Machine Company are too well known by the! “We would recommend to families and to those about 
public at large to need any recommendations at our to organize a homestead, to be sure and have a Family 
hands, and we will simply add, that we have had one Bible, and also one of Grover & Baker's SEWING 
of them in use in our family for some time past, and it, MACHINES.” 





GROVER & BAKER SEWING MACHINE CoO.,, 





18 Summer Street, Boston. | 58 West Fourth Street, Cincinnati. 
495 Broadway, New York. | 115 Lake Street, Chicago. 
730 Chestnut Street, Philadelphia. 124 North Fourth Street, St. Louis. 
| 181 Baltimore Street, Baltimore. | 91 Montgomery Street, San Francisco. 
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PRIZE PROBLEMS FOR STUDENTS. 


I. Ir a quadrilateral circumscribe a circle, its diagonals, and the 
lines joining the points of contact of opposite sides, meet in a point. 

II. Two men, A and B, agree to perform two equal pieces of 
work. A begins one piece, and B the other; and after working p 
days they exchange pieces. A finishes his piece in g days, and then 
returns and helps B; and after working together r days they finish 
his piece. How long would each be in doing either piece? If A is 


twice as good a workman as B, show that g = p + 3r. 
III. Prove that, in any triangle, 


| an? sn($A+B) b+e 
(1) cot B— cot A= @) sin} A a! 
(3) Area = sin 3 A sin} Bsin} O(", + p+ C/° 


IV. Find the number of conditions that must be satisfied by the 
coefficients of the general equation of the th degree, that it may 
represent a series of parallel lines at equal distances from each other. 

V. The population of a town at the end of any year can be found 
by subtracting eleven times the population at the end of the previ- 
ous year from ten times the population at the end of the succeeding 
year. Nine years ago the population was 1210, and eleven years 
1000. Show that it increases in geometrical progression. 


Solutions of these problems must be received by August 1, 1861. 
VOL. II. 34 








TO CHANGE A SERIES INTO A CONTINUED FRACTION. 


By A. Hatt, Cambridge, Mass. 


Gauss has shown, in his “ Disquisitiones Generales circa seriem 
infinitam, etc.,” that nearly all the series which commonly occur in 
algebraic analysis are contained as special cases in the following 
one : — 

0) Lp te pACP MOHD gy HOON EDOED 4 
2.7 (; -2.3.7(y +1) (7 +2) 

The quantities a, 8, y, x are called the e/ements of this series, and are 

distinguished in their order as the first, second, third, and fourth 

elements. 

The following are some of the principal properties of this series. 

Since the first and second elements enter the series symmetrically, 


we can change places with them, and the value of the series will not 


be altered. Denoting, therefore, the series by /'(a, 8, y, 7), we shall 
have F(a, 8B, v, x) = F(B, a, 7, x). 

By giving to the elements a, 8, y definite values, the series be- 
comes a function of a single variable z, and is evidently broken off 
after the 1— ath or the 1— Sth term, if a —1 or 8 —1 is a negative 


whole number; but in all other cases the series extends to infinity. 


In the first case, the series becomes a rational algebraic function ; but 
in the last, it is commonly a transcendental function. The third 
element, v, can be neither a negative whole number nor = Q, lest 
we fall upon terms infinitely great. 

The coefficients of the powers 2”, 2”*' are as 1 + ie or 5 is to 
1+ ar +- = , and therefore approach a ratio of equality as m is 
increased. Hence the convergency of the series depends on the 
value given to the fourth element, 7, and the series will always con- 


verge if z has a real value, positive or negative, and less than unity. 
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By giving to the elements proper values, it is easy to represent 
some of the more common series. Thus, 


(a) (¢ + u)” =t.F(— n, B, B, — “) . 


when the element £ is still arbitrary. 


(2) log (1-4) =. F(I, 1, 2, — 2), 
(c) log Tt = 24. F(}, 1, 3,2), 


(d) ¢=F(1,4,1,1) = en i,2,5)=1+t+ 42. F(1,4,3,1),cte, 


when e denotes the base of hyperbolic logarithms and / is a number 
infinitely great. Also, 


(ec) are.¢ =sin¢. F(4, }, 3, sin’?¢) = siné cost. F'(1, 1, 3, sin*?). 


The series (1) possesses the important property, that, if we sub- 
tract it from a similar series, the remainder is a series of the same 
form. Writing, in (1),8-++ 1 and y+ 1 for B and y, we shall have 

—_ «(8+1) Sree ~ Pe 
F(a,8+1,7+1, “)= I+ TT 641" % + 1.2.(y +1) + ete., 
and, subtracting (1), 
_2(y—A)x (o-+-1) (+1) | 
Fler 2)—Flapna = EX, [14 STO OS 


(w$-1) (a+2(6+1)(8+2) 0 1 
P12 +2) G48) 7 Fe 

or, 

(2) F(a,8-++1,7+1,2)—F(a,B,7,2) = 979. F(a—1,8—l,y—2,2). 


And in the same way 


(3) F(a—1,8-+-1, 7,2) —F(a,B,7,2)—="P—O* F(a, B-+-1,7-+-1,z). 


Two more similar equations can be immediately obtained by inter- 


changing @ and 8; and, by the same process by which equations (2) 








— 264 — 


and (3) have been obtained, we may find many other such equations. 
This last property can be used to transform the series (1) into a 
continued fraction. 

sk ait Red ie Sh 


Designating = Pains by @(a, 8, 7,2), we have, by inter- 


changing a@ and f, 


F(8,0-+1,7+1, 2) __ 
F (8, a, 7, £) = (8, a, 7; 2); 


and since F(a, 8, v,z) = F'(8, a, 7, x), we have 
F(p,a+1,y7, 72) = F(a+1, 8, v+1, 2), 
and therefore 


F (a i Bs 9 1,zx 
(4) ore ee oa ” (8, ™ - . 


Dividing equation (2) by F(a, 8+1,7-+-1, z), we have, by equa- 
tion (4), 


1 a(y—)x eg 
a : 
thane po4n “OTE TS 


where, in &(8-+- 1, a,7-+-1,7), B+ 1 and y+ 1 are written for # 
and y. Hence, 
1 
(8,8 42)= — oy 3 
1-9 Tay FO +La7 +12) 
Again, by interchanging « and 8, and writing B-+ 1 and y+ 1 for 
B and y, we get 
1 
G 1, a, 2,2) = _ — 
(8+ »& 7+ x) 1 CFD GFI—9 2 G44 B41, 7-2, 2) 
y+) (7y+2) jell taal 
1 
G 1 _ Q.4 — . 
(a+ »B+ w+ x) 1— FD GFI—A® Gig 9 a1, 7-43, 2) 
(y+2) (7+3) ree 








ete. 


Whence, by repeated substitutions of the function G, there will result 
for G (a, B, y, 2) the continued fraction, 
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F(a, B+1 y+1, 2) -—— 
F (a, 8, y, x) ~ lax 
1— bz 
l—ezx 
1—dz 
1—etc., 


— «(y—8) bo $22 
y¥(y+1)’ (y+1) (+2) ’ 
(a+ 1) (y-+1—A) d — C2) (7+2—2) 
(y+2)(7+3) ’ (y+3)(v¥+4) ’ 

_ («+ 2) (y +2—A) fm (8+ 3) (y+3—a) 
— (y+4)(7+5) ’ ~ (y+5)(y+6) ’ 


etc., etc., 


ce == 


in which the law of progression is obvious. It is evident that this 
continued fraction will stop if either of the numbers a, 8, y—a, 
y—f is a negative whole number, but otherwise it will extend to 
infinity. 

If in formula (5) we put 8B =0, whence F(a, 8, y, x) = 1, and 
write y— 1 for y, we shall have 


(6) F(a,1,7,2)=145 tet) 52 4. eet) +9) 13 4 ote 


y(y+1) ¥(y+1) (y+2) 


1 


where we now have 
. —— so 
y? oe y(y+1) 
(a +1) 2(y+1—a) 


— GED +2)’ d= % 42) +3)’ 


_ (a+2) (y+) fa 2Ot2—9 
~ G+NG+Y? = +4) +5)? 


6s== 


ete. 
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By means of equation (6) we can express the equations (a), (d), 
(c), ete., in continued fractions. Putting ¢—=1, 8=1, we have, for 
the binomial, 


1 


(1+ u)" - 1—nu 
14 “Thy 





2 (n+ 2) | 
3.4 
2 (n — 2) 


ee a ne ete. 





Equation (c) gives 


log 7 


l—-<F, ete. 


By changing in this last equation the signs — into +, we shall 
have a continued fraction for arc.tan¢. Again, if in the preceding 


fraction for the binomial (1 + «)" we put x4, and u = ;, we shall 


t 
k? 
have, by making / infinite, a continued fraction for the exponen- 
tial é’. 

If we put a= 3, y=, in equation (6), we have immediately 
the first continued fraction in article 90, Z'heorta Motus. For the 


second one of this article, let 


a 





and we have 


= x _ #@ 
ith Rg aN 
I+39 &+35 
and therefore 
2 x 
35° 


Q+ze 


which is the second formula, or [13]. The third is found in 


following manner. 
Putting R= ‘. 
utting =—l|]— he 


- 
7. 
1— 


‘5. 
9.17 


3.6 
ao 7 ie 
we find, by equation (5), 


z= Fh, 4, 2), and 


Hence, R.F(4, $, 3,7) = $, 5, 2), 


Q.F(3, 2 aame - $2); 


or, by interchanging the first and second elements in this last equa- 
tion, 


Q.F(3, $, $, 7) = F(-}, $ 4, 2). 
But by equation (3) we have 
F(-}, do 4 
and therefore, substituting and dividing by F'(4, §, 2, 7), we have 


QR 





i 


and substituting this in the preceding value for &, 


op? 
§ = rage ’ 
which is the last formula. 

The preceding method of transforming a series into a continued 
fraction was first given by Gauss, in the Memoir referred to at the 
beginning of this article, and which is printed in the Memoirs of the 
Gottingen Society, 1812. See also, on the subject, Cretie’s Journal, 
Vol. X., where there is a very elaborate article by Stern, GERGoNNE’s 
Annales, Vol. IX., and a little book called Alyebraische Analysis, by 


Dr. O. ScHLOMILCH. 





ON THE GEOMETRICAL CONSTRUCTION OF CERTAIN 
CURVES BY POINTS. 


By H. A. Newton, Professor of Mathematics in Yale College. 


[Continued from page 244.] 

33. Tue method given by Cuastes for constructing the cubic 
through nine points is such that with the straight edge alone can be 
constructed the point where a straight line through two points again 
meets the curve.* Hence any number of points in the problem of 
the last article can be constructed by the straight edge alone. 

34. The construction of a biquadratic to pass through fourteen 


single points is given by De Jonquteres (Liovvittz, 2d series, Vol. I. 


p. 416). Hence any construction of a curve which can be reduced 
to the construction of such a biquadratic is possible. 

35. To construct a curve of the xth order (x being not less than 
5 and not greater than 15), having given (15 —n) single points, 





* This fact is not mentioned by Cuases, though he must have known it. 
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3 double points, (x — 5) triple points, and 1 point of the (m — 4)th 
order. 

Take the point of the (x — 4)th order, a triple point, and a double 
point as base points, and the construction depends on that of a curve 
of the (x —1)st order, (15—(n—1)) single points, three double 
points, (x — 6) triple pomts, and one point of the (n— 5)th order ; 
that is, the construction depends on that of the curve of the 
(x—1)st order, to satisfy conditions like those of the original 
problem. By repeating the process, the construction depends, 
finally, on that of a curve of the fifth degree, having three given 
double points and eleven single points. Taking the three double 
points as base points, the construction depends on that of the bi- 
quadratic through fourteen points. 

36. These theorems can be multipled indefinitely. The following 
table is arranged to show in what cases curves of the fourth, fifth, 
sixth, seventh, and eighth degrees can be constructed. The asterisks 


indicate the constructions that are possible with the straight edge 
alone. 
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The arrangement of the table will be evident from an example. 
Thus, the last line of the third column indicates that a curve of the 
eighth degree can be constructed, having given nine single points, 
one double point, two triple points, and two quadruple points. 

37. Curves, properly, of the degree mentioned in the first column 
of the table below, and having the number of multiple points indi- 
cated, are impossible. 


Il. Il. IV. V. vi.| 





a le For in each case, if the largest multiple points be 
“5 1\| | taken as base points, and the largest multiple points 
76 7\"\1| | of the conjugate curve be again taken as base points, 
$151) | - and so on, we have at last a conic with a double point, 

3%  \1',| or a cubic with two double points, either of which is 

sim possible. 


38. The given points have been thus far supposed all real. But 
they may also be imaginary in couples. 

Two imaginary points may be considered as given when they are 
the points of intersection of a given straight line with a conic sec- 
tion, of which five points are given. For these data enable us to 
determine with the rule and compasses the various real relations of 
the imaginary points. 

The method of determining two imaginary points on a given line 
by their middle point, and the product of their distances to a given 
point of the line, is not suitable to constructions in which the 
straight edge alone is to be used. With the compasses, however, 
we can describe a circle that shall pass through the pomts thus 
given. Five points on this circle can be used in these construc- 
tions. 

39. Prosiem.— To construct a sixth point of a conic that shall pass 
through two imaginary and three real points. 

Let the two imaginary points be the intersection of the straight 
line % with the conic abede, and let the three other given points 
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be P, Q, and R. On % take three points, m, n, and 0, and construct 
(Art. 25) the points m’, n’, and o’, where the three conics, abedm, 
abedn, and abcdo, meet again the line %. Draw the straight line 
ae, and construct on this line the three points m”, x”, and o”, where 
the same three conics cut it. 

Through P draw any straight line, and on this line construct the 
points m’”, n’”, and o’”, where the three conics P Q Rmm’, PQ Run, 
PQ Rod cut it. Then on this line construct a fourth point, e’, such 
that the anharmonic function of m,n”, 0’, e’ is equal to that of m”, 
nv”, 0", e. (Géom. Sup. 113.) The point ¢’ is a required point. 

For the series of conics circumscribing the quadrilateral ab ed cuts 
%, in a series of couples of points in involution, of which the two 
given imaginary points form one couple, and the middle points of 
these couples correspond anharmonically with the series of points 
where the same conics cut the line ae. Moreover, the conics through 
P QR, and the couples of points in involution on %, pass all through 
a fourth point, S, and the middle points of the segments on J cor- 
respond anharmonically to the points where these conics cut the line 
Pm’ wo” é. Therefore the two conics PQ RSeé and abede cut 
#% in the same two points, that is, in the given imaginary points. 

The construction of the point ¢ is evidently possible with the 
straight edge alone. 

40. Prostem.— To construct a point on a conic that shall pass 
through a given real point and two given couples of imaginary 
points. 

If the points Q@ and # are imaginary, the methods of the pre- 
ceding article enable us to determine the points where the conics 
PQRmm,PQRnn, and PQRoo cut a line through S, since 
three given points of each conic are real. Hence the point ¢’ can 
be constructed. 

41. Hence the points conjugate to two given imaginary points 
may be constructed. 











Construct two points, e’ and e”, on the conic through P Q R, and 
the two imaginary points (39, 40). Construct, then, the conic conju- 
gate to JL, and the straight line conjugate to the conic PQ Re’ e’. 
The intersections of this line with the conic will evidently be the 
points required. 

They are evidently imaginary, for, if they were real, their conju- 
gates, that is, the given points, would be real. 

42. Two of the base points may also be imaginary, and yet the 
preceding constructions be possible. The conjugate to a real point 
will still be real. 

Let Q and & be the intersections of the straight line J (Fig. 5) 
with the conic C. Having assumed a, draw P m cutting J in m and 


find d, so that the segments ad and Pm 


\e cut each other harmonically. The points 

\. aand d will be two real angles of the 

A. ey quadrilateral a bed (Art. 3), and the 

fz ° es other angles, 4 and ¢, will be the imagi- 

a Ne nary points of intersection of the lines 
) \ from a and d through Q and R. 


If we draw the polar of the point m 
with respect to the conic C, and through x, where it cuts JL, draw 
Pn; then will Pn be the straight line through the imaginary 
points bande. For the segments mn and QF cut each other har- 
monically, according to the theory of poles and polars, and hence 
Pn is the polar of the point m with respect to the angle QP R, 
and therefore passes through 0 and ¢ (Art. 3). 

43. To find the conjugate to a point, 0, on the line Pd, find the 
point 0’ such that O O' cuts ad harmonically (Art. 7). 

44. To find a conjugate to any point, 0, on Pn, construct (Art. 39) 
the point O’ where the conic adQ RO cuts again the line Px 


(Art. 8). 
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45. To construct the conjugate to any point, 0, in the plane 
PQR. Draw P @ polar to O with respect to the angle m Pn, and 
draw the straight line a 0 cutting Pn in h. Construct on Pn the 
point 2’ conjugate to h (Art. 44). The point 0’, where the straight 
line P O' cuts the conic PQ Ria is readily constructed, and is 
the conjugate to 0. 

For the conjugate to O is the intersection of the conjugates of 
the lines P O and a0, that is, the intersection of the line P 0’ and 
the conic through P, Q, 2, and the conjugates of a and /. But a is 
conjugate to itself, and 4’ is conjugate to h. 

46. If Q and # are the imaginary circular points at infinity, this 
method of transforming curves becomes essentially that of reciprocal 
radii vectores. 

For in accordance with the constructions of Art. 42, the point m 
(Fig. 6) is at infinity on the line Pa, and ad is bisected in P. 
The conic @ is any circle, and the polar 
of m with respect to C’ is a diameter per- 
pendicular toad. Hence Px, drawn to 
meet this polar at infinity, is perpendic- 
ular toad. Any circle through a and d 
will cut Px in two points, / and 4’, con- 
jugate to each other (8), and 


Pé— —Ph.PiX. 


Again, the polar to any point, 0, with 
respect to the right angle n Pm, makes 
the angle O' Pa = O Pa (Géom. Sup. Art. 80), and if Oh be drawn 
and h' be conjugate to h, the point 0’, where the circle at a Pi’ cuts 
PO, is the conjugate of O(Art. 45). Now the angle hai’ is a right 
angle, being in a semicircle, and hence Pha= Pal’ =i O P. 
But the angle 1’ P 0 = h P O, and therefore the triangles P Qh and 
and P O'h' are similar, and PO0.PO—=AP.PHh —= Pa 
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If then the figure containing 0’ be revolved 180° about ad as an 
axis, 0 and 0’ will be on the same straight lime through P, and 
PO.PO’ =a constant. But these are the relations of two conju- 
gate points in the transformation by reciprocal radii vectores. 

47. If we have given two imaginary points, and Q and F are also 
imaginary, we can construct a line and a conic through the two con- 
jugate imaginary points, thus : — 

Construct two points of the conic through P, Q, R, and the two 
imaginary points (Art. 40). Find the conjugates to these two 
points (Art. 45), and the line through them is the required line. 
The conic through P, Q, R, and two points conjugate to any two 
points of the line that passes through the given points, is the 
required conic. 

48. All these constructions of conjugate points, where either the 
base points or the given points, or both, are imaginary, can be per- 
formed by the straight edge alone without the use of compasses. 

49. This method of construction not only applies to curves 
that shall pass through given points, but in many cases conditions 
of tangency may also be imposed ; for when two curves are tangent 
to each other, the curves conjugate to them touch each other (Art. 
12). Also, if one condition is that there shall be a cusp at a given 
point, this may sometimes be introduced. For if a curve touch an 
axis, the conjugate curve may easily be shown to have a cusp at the 
opposite base point. 

50. To avoid repetition, the following notation will be used. 

A curve through given points will be indicated by letters represent- 
ing those points. Exponents indicate corresponding multiple points. 
Thus the cubic, having a double point at the given point a, and 
passing through the six given points 4, ¢, d, e, f, and g, will be called 
the cubic @bedef g. 

When dots follow the letters, they denote the number of condi- 














tions which the curve can be made to satisfy, besides passing through 
the given points indicated by the letters. Thus the conic abc.. 
indicates the conic that passes through the given points a, 4, and c, 
and satisfies two other conditions. 

51. A few examples of the construction of tangent curves will be 
given. They can be multiplied indefinitely. 

The theory of conics affords means of drawing a line through a 
given point to touch a conic that passes through five given points ; 
hence may be described : — 

a line a. to touch the cubic a edefq; 
the biquadratic #7? edef gh; 
a conic abcd. to touch the line ef; 
the conic abefg; 
the cubic @bcefgh; 
, the biquadratic a 2 ef ghk. 

For the construction may be made to depend on that of a line 

through a given point, tangent to a conic through five given points, 


by taking a, 4, and ¢ as base points in each case. There are two 
solutions, for there are two tangents from a point to a conic. 


52. A line can be drawn to touch two conics when a common 
chord of the conics is given. For this by projection may depend on 
the problem of drawing a line tangent to two given circles, which is 
an easily solved problem. 

Hence may be described a conic adc ..to touch, — 

the line de, and the line fg; 
the conic abfgh; 
the cubic @bcdfyh; 
the biquadratic ®@ P edefgh; 
the conic abdef and the conic ab ghk(or acdgh); 
the cubic @bedghk (or abedegh); 
the biquadratic 7@ Pe defgh; 
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the cubic a? bcedefg and the cubic @bedhkil(or aPedehk); 
the biquadratic 7 Pe dehki; 
the biquadratics 7? ? Pdefgh and @ Pe dekim. 

53. The construction by points of a conic that shall touch three 
given straight lines and pass through two given points is possible. 
Hence can be constructed the biquadratic a’? de... to touch the 
three conics abcfg, abchk, and abelm. One or more of these 
conics may be replaced by straight lines through double points of 
the biquadratic, or the curve may be required to have cusps at one 


or more of the double points. Again, if 4, ec, and d are in a straight 


line, the biquadratic is replaced by the cubic a’bce... If in addi- 
tion the points a, ¢, and e are in a straight line, the biquadratic be- 
comes the conic ad... There are four solutions. 


54. The most general problem of constructing a conic to pass 
through given points, touch given straight lines, or given conics, is 
to construct a conic to touch five given conics. For a point may be 
considered as an indefinitely small conic, or a conic may be consid- 
ered as a straight line or as two straight lines. The points may be 
imaginary, as when the conic is required to be a circle. This gen- 
eral problem is doubtless impossible with the rule and compasses. 

Most of the special cases hitherto solved are included in the fol- 
lowing problem: 7 construct a cone ab... to touch the three conics abcde, 
abfgh, and abkim, together with the problem reciprocally polar to 
it, viz. Given three conics, each of which touches the same two straight lines, to 
describe a cone tangent to the two lines and three conics. Solutions of these 
problems are given by various writers. We mention only Ponceter 
(Propriétés Projectives des Figures, Art. 406) and Castes (GERGONNE’s 
Annales, XVIII. 293). There are eight solutions to each problem. 

55. Upon the solution of the first of these constructions depends 
the construction of the biquadratic @?ede... to touch three 


biquadratics, CP edefgh, &Pedekim, and &Pedenop. 
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By supposing some of these points on straight lines the problem 
may be changed in many ways. Thus, if d,c, and d are on one 
straight line, the construction is that of a cubic a@’dce... to touch 
three cubics. 

If a, 5, and f are on one straight line, d,c, and g on another, and a,,, 
and f on a third, then the biquadratic a*s?c*defgh becomes the line de. 

And so in various ways the curves may become cubics, conics, or 
right lines. 

56. The general solution corresponding to that of the second ‘of 
the problems in Art. 54 is quite complicated. The following special 
case may, however, deserve mention. 

A conic can be drawn to touch five given lines; hence can be 
described a biquadratic, al? , to touch five conics, abede, 
abefg, abchk, abclm, and abeno. For any or all of these conics 
can be substituted straight lines, each passing through a double 
point, though not more than two lines can pass through the same 
double point. Instead of one, two, or three of the lines, or conics, 
there may be required as many cusps at the double points. There 
is but one solution, and the construction can be performed by the 
straight edge alone. 

57. Ponceter shows (Prop. Proj., Art. 444) that a conic may be con- 
structed that shall have a double contact with a given conic, and 
that shall touch given lines, or pass through given points, the lines 
and points to be three in number. The number of solutions in each 
case is four. These constructions, together with those of the two 
special cases in the 54th Art., may be made to include all the solu- 
tions that I now recollect to have met with of the general problem, 
To draw a conic tangent to five given conics. 

58. Since the conic def.. can be drawn (Art. 57) to touch doubly a 
given conic, it is possible to construct the biquadratic a8 edef.. to 
touch doubly the biquadratic a2 eg hkim. 
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59. If d, e,and f are on the lines a4, ac, and dc severally, then the 
biquadratic a ce’ def.. is replaced by a straight line; for the bi- 
quadratic becomes four straight lines, of which three, ad, ac, and be, 
meet a? ghkim only in a, 6, and c, so that the points of contact 
must be on the fourth line. Hence can be constructed, with the rule 
and compasses, the four double tangents of the biquadratic a? ? 2 gh kim. 

60. Again, if g, 2, and & are taken on the lines ad, ac, and bc, the 
biquadratic a? 2? ce? ghkim is replaced by the line 7m; hence can be 
constructed four biquadratics ae def.., of which a given line, /m, 
shall be a double tangent. In like manner can other special cases 
of the problem of the 58th Art. be obtained. 

61. Since a conic, de..., can be drawn to touch a line, / g, and to 
to touch doubly the conic hk/mn, it is possible to construct the 
biquadratic ai ede... to touch the conic abcfg, and to touch 
doubly the biquadratic 7? ehkimn. A score of special cases may 
be obtained by supposing these curves to break up into lines. If / 
is on ab, the conic abc fg is replaced by the line ag. Ifg is also on 
ab, the conic becomes the straight line de fg, together with any line 


through a. The condition of touching such a conic is evidently 
equivalent to a cusp at c. 


62. Because a conic, d...., can be drawn to touch doubly a given 
conic, ef ghk, and singly two straight lines, /m and no, therefore can 
be drawn a biquadratic, a J? ce d...., to touch doubly the biquadratic 
eh eefghk, and to touch singly the conics abe/m and abeno. In 
this case the biquadratic a’ U?c d.... may be required to be the cubic 
a be...., the given biquadratic may be a cubic, or a conic, or a right 
line, or the two conics may be replaced by lines through double 
points, or by cusps at those points. 

63. Again, a conic can be described to touch three given straight 
lines, and touch doubly a conic; hence can be constructed a biquad- 


ratic, a*J?c*....., to touch three conics, abede, abc fg, and abchk, and 





to touch doubly the biquadratic a’ 2? c’ lmnop. A special case is the 
construction of the biquadratic a’J?c*..... to touch three given 
straight lines, and have a fourth given straight line as a double 
tangent. 

64. A faisceau of cubics, all of which pass through eight points 
(and therefore through a ninth), cuts a right line through one of 
these points in a series of couples of points in involution (CHAsLEgs, in 
Comptes Rendus, XLI., Dec. 24). The double points of this involu- 
tion are easily constructed, and are the points of tangency of two 
cubics passing through the eight points and touching the given line ; 
hence can be constructed a cubic, abedefgh., to touch a right line 
hk. Therefore can be constructed a cubic, abedefgh., to touch 
a conic, abchk; also a biquadratic, al’edefghil., to touch the conic 
abchk, or the line a, or the line //, or the curve may be required 
to have a cusp at a. 

65. In like manner the construction of the biquadratic through 
fourteen single points enables us to construct the biquadratic through 
thirteen points, and tangent to a right line through two of the 
points. This by transformation, as in previous articles, enables us 
to construct various curves; but they are all of a higher degree than 
the fourth. 

66. It is hardly necessary to add, that in all these cases the points 
may be imaginary by couples, or, instead of passing through two 
given points, the curve may be required to touch a line in a given 
point. 


Tangencies of a higher order, with given curves at given points, 
may in most instances also replace a corresponding number of 
points. 





AWARD OF THE PRIZES FOR SOLUTIONS OF PROBLEMS 
IN No. V., Vol. III. 


Tue first prize is awarded to J. Comrort, Princeton College, N. J. 
The second prize is awarded to Wm. H. Evans, Marietta College, O. 
The third prize is awarded to A. Srantey, London, England. 

The fourth prize is awarded to M. C. Corry, Exeter, N. H. 


PrizE SOLUTION OF PROBLEM I. 
By ALL THE COMPETITORS. 


Find a point without two concentric circles, from which if two tangents be drawn to 
the circles the one shall be the double of the other. 


Let R and r be the radii of the two circles, z the distance of the 
required point from the common centre; then z+ R# and «-+-r will 
be the secants, and «— R and x—~,r the external segments; and 
since the tangent is a mean proportional between the secant and its 
external segment, we have 2(2? — FR?) = y(a* — 7”), whence 


sagt. 


Prize SOLUTION OF PROBLEM II. 
By A. StTan.ey, London, England. 


Any whole number and its fifth power, when divided by 30, leave the same remain- 


der; also, the number and its seventh power, when divided by 42, leave the same 
remainder. 


Whatever whole number greater than 2 (when n= 2, the truth of 
the theorem is evident) » may represent, the product 


(1) (xn — 2)(n— 1) x2 (n+ 1) (n+ 2) 


is exactly divisible by the product 1.2.3.4. 5, since the quotient 
represents the number of combinations of n+ 2 things in groups of 
5. Similarly, (n—1) (n+ 1) is divisible by 1.2.3, so that the 
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product (1), as well as the product 5(n—1)n(n-+-1), and hence 
also their sum, must be divisible by 1.2.3.5 = 30; but this sum 
is clearly equal to (n — 1) n(n-+- 1) (n?+ 1) = n’ —n; whence we 
conclude that n° and n give the same remainder when divided by 3. 

In a similar manner, it may be shown that x’ and x give the same 
remainder when divided by 1.2.3.7 = 42. 


Prize SoLvuTion OF Prosiem III. 


There are n straight lines making, with another fixed straight line, the angles a, 
8, y--+-; a point, P, is taken, such that the sum of the squares of the perpendiculars 
from it on these m lines is constant. Find the conditions that the locus of P may be a 
circle. 


The equations of these n straight lines are 
2, cosa + y, sina — 3, = 0, 4% cos 8B +- y, sin B — 8, = 0, &e., 


and the » perpendiculars, dropped from P(z, y) on these lines are 
(Satmon’s Conic Sections, p. 21) 


+(x cosa -+ysin a — 3,), +(x cosB + y sin 8 —3,), Ke. 


The sum of the squares of these perpendiculars must equal a con- 
stant, and in order that the locus of the equation thus formed shall 
be a circle, the coefficients of z? and y* must be equal; and the coeffi- 
cient of zy must equal zero. These conditions readily lead to 


(1) cos2a-+ cos28 + cos2y+...=—0, 
(2) sin2a-+sn28-+sn2y+...= 0. 


This is essentially the solution given by all the competitors. 


Prize Sorvtion or Prosiem IV. 
By J. Comrort, Princeton College, N. J. 


If A and B represent the semi-axes of an ellipse, the altitudes of the minimum cir- 
cumscribing isosceles triangles, having their vertices in the axes produced, are as A: B. 
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From the equation of the tangent A?yy’ + B’xz’ = A B’, we 


B(A+2’) am en AO? e —_ 

get y = (di a) when = —A, and x = ~~ when y= 0. 

But the area of the triangle having its vertex in the transverse axis 
/\2 

produced is xy = rae =u. Let 


u= 2 log (A+ 2’) — logz — } log (4? — 2”), 


then 
du 2 1 a! 2A—z' 1 
a 269 "ST RS * ws 
A A(A , 
a2 =, and ga S4T) — 84 
A d? 76 : .s 
Then # = =. — => A’, .*. wu is a minimum. 


In like manner, the altitude of the other triangle may be shown 
to be 3B. Hence their altitudes are as A: B. 


PrizE SOLUTION OF PROBLEM V. 
By Witu1Am H. Evans, Marietta College, Ohio. 


Prove that, of all circular sectors having the same perimeter, the one of greatest area 
is that in which the circular are is double the radius. 


Let r denote the radius of a sector whose arc is 27. The perime- 
ter will be 47, and area 7. If the radius be diminished by any . 
quantity, 4, the perimeter remaining the same, the arc becomes 
2r- 2h, and the area = 7* — 7. But if the radius be increased 
by any quantity, /, then, the perimeter remaining the same, the arc 
becomes 27 — 2h, and the area = 7? — #’, and in both cases the 


area 7” is diminished. Hence the proposition is proved. 
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DEMONSTRATION OF THE LAW OF EQUILIBRIUM IN 
THE LEVER. 


By Dr. THEODORE STRONG, Professor of Mathematics in Rutgers College, New Brunswick, N. J. 


Tue principle on which the demonstration is based is, that for any 
proposed weight or power applied at any point of any straight lever 
of the first kind, we may always substitute two equal weights or 
powers, each equal to half the weight or power acting on opposite 
sides of the point, at equal distances from it, and in a way similar 
‘to that of the proposed weight or power. 

That the principle is true, may be shown in the following manner. 

Let ABCD represent a quadrilateral, having its opposite sides, 
AB and CD, parallel to each other, and having equal weights or 
powers acting in like manner at each of n ‘ . 
its angles. Then, if the straight line / + 
EF bisects the opposite sides, AC and 5 r 














I 
BD, the quadrilateral will be in equi- rj 
librio on EF, regarded as an axis. For 4 - “ 


it is clear that A C may be regarded as a straight lever of the first 
kind, acted on by the equal forces at A and (, which tend to turn it 
in opposite directions around its middle point, /, regarded as a ful- 
crum ; consequently, since there is no reason why either of the 
forces should prevail over the other, they must be in equilibrio on the 
point. Since it may be shown, by a like reasoning, that the forces 
at Band D will be in equilibrio on the point F, it clearly follows 
that the figure is in equilibrio on the straight line ZF. 

If the straight line G H bisects the parallel sides A B and C D,a 
like reasoning will show the figure to be in equilibrio on the right 
line G H. Hence, because the forces balance each other on the right 
lines LF and G H, it is evident that they must balance each other 
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on the point J, the common section of these lines. Consequently, 
since J is the middle point of G H, it may be regarded as a lever of 
the first kind, in equilibrio on its middle point, J; and hence the ac- 
tion of the forces A and B on the point H must equal the action of 
the forces C and D on the point G. 

Supposing the distances A H and B H, as well as the forces at A 
and £B, to be invariable, while the distances (CG = G@ D are variable ; 
then it is manifest that the action of the forces at Cand D must be 
invariable. Hence, if CG = GD = 0, it follows that the force at 
G is always equal to the sum of the forces at C and D, or to twice 
either of them; and, reciprocally, the force at Cor D is half the 
force at G. See p. 5, Vol. I, of the Mécanique Analytique of La- 
GRANGE. 





/ uv 


A yg WwW C e z B 


Supposing A B to be a straight lever of arbitrary length, regarded 
as without weight; W and P the points of the lever where the 
weight and power are similarly applied to it, having the fulerum on 
the point on which the lever is supported between them, as in the 
lever of the first kind. Then, according to the law of equilibrium 
in the lever, if W has the same ratio to P that PC has to W C, the weight 
( W) and power (/) will balance each other on the fulcrum ((C). 

For suppose 2 to stand for any positive whole number, and that x 
equals the ratio of Wto P or that of PC to WC; then we shall 
have W=nP,and PC=WC Xn. Take WC X (n—1) and set 
it off on each side of Wto the points P’ and P” on the lever. 

According to the ‘preceding principle, we put (n— 2) P at W, 
P at P’, and P”, for W= n P, at W; consequently, since P’C = PC, 
P at P is destroyed by the contrary action of P at P’, so that, with- 
out affecting the equilibrium, we have changed W=2P and P 
acting at the distances WC and PC—xW€C from the fulcrum, 
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into W— 2 P = (n— 2) P and P, acting at the distances WC and 
P” C0 = (n—2)WC from the fulcrum, noticing that these changes 
consist merely in changing 2 into n— 2. It is easy to perceive that 
(if necessary) we may make like changes in the preceding results, 
and so on, until (when z is an even number) the force or weight at 
W vanishes, and the remaining force P is destroyed by the reaction 
of the fulcrum ; or (when is an odd number) until the force P at 
W is destroyed by the equal force P at the distance WC on the 
opposite side of the fulcrum, so that when x is a positive integer (as 
supposed) the proposed weight and power will be in equilibrio on 
the fulcrum. 

Thus, if » = 2, we have W—2P =(n—2) P = 0, and 
P’C=(n—2)WC= 0; and the weight at W is reduced to 
naught, and the power P at P” is destroyed by the reaction of 
the fulcrum. 

Also, if n = 3, the weight at W is reduced to (n—2)P = P, 
which is manifestly destroyed by the contrary action of the power P 
at the distance P”C = (n— 2)WC = WC from the fulcrum. 

If m stands for any positive number, it clearly follows, from what 
has been done, that m times the power P acting at the extremity P 
of PC must balance m times the weight W acting at the distance 
WC from the fulcrum. 

Hence, we must have mP k PC=mWx WC; and if we have 
in like manner the power m’ P’ acting on the lever P’C’, so as to 
balance the weight m Whby the lever WC, then, as before, we shall 
have m’P’ X PC’ =mWXWE. 

Hence, by eliminating mW x WC from these equations, we have 
mPxPC=wWPx PC. 

This equation shows that the arms of the straight lever of the 
first kind when in equilibrio are inversely as the forces that are applied 
to them. 
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Mathemation Monthly Dotires. 


The Mathematical Works of Isaac Barrow, D.D., Master of Trinity College, Cambridge. 
Edited for Trinity College by W. Wuewe tt, D.D., Master of the College. Cambridge : 
Printed at the University Press. 1860. (From the Editor.) 

The very best possible notice of the work before us is contained in the learned Editor’s 
Preface, which we present to our readers entire. 


“Tt was thought right, by Barrow’s College, that a new edition of his Mathematical Works should 
accompany the edition of his Theological Works lately published by the University undcr the editorial 
care of Mr. Napier; and | have willingly undertaken to superintend the printing of the edition thus 
agreed upon. I have already, in the Preface to Vol. LX. of Mr. Napier’s edition, given an account of 
Barrow’s mathematical writings ; but for the sake of convenience I will here resume the subject. 

“ Barrow’s first mathematical publication appears to have been his edition of Euciip. I have sup- 
posed, in my former Notice, that this was published in 1654, before he set out upon his travels. But the 
first edition is dated 1655. It is probable that he left the manuscript to be printed after his departure ; 
for in the Preface he says that he has tried to reduce the book into a small space: ‘1d quod assecutus 
videor, si absentem Typographi cura non frustretur.’ This edition contains all the fifteen Books of 
Evcuip’s Elements.* I shall not insert the bulk of this publication in the present edition ; but at the 
end of this Prefatory Notice, I will insert Barrow’s Dedication and Preface to this book. The Dedi- 
cation is addressed to three young men. who, from the terms in which they are spoken of, must have 
been, I conceive, BARrow’s pupils. They were Epwarp CeciL, son of the Eart or Sacispury, 
Joun Knatcousut, and Francis WiLLouansy.} The latter was afterwards the celebrated reformer of 
Ichthyology, the friend of Ray, the botanist. He addresses these young men with expressions of great 
affection and esteem; and says that no one can know their good qualities better than himself, in virtue 
of the sweet habitual intercourse which he has had with them. In his Preface he speaks of the two 
main objects which he had in editing Euciip, to reduce the whole ef the Elements into a portable vol- 
ume, and to gratify those readers who prefer symbolical to verbal reasoning. He would have been sat- 
isfied, he says, with Tacquert’s edition, if TacquetT had not confined it to eight books (the IL, II., 
Iil., [V., V., VI., XL, and XIL.), omitting the remaining seven. The symbols which he has used are 
mostly those of WiLt1AM OvGHTREED, ‘to which most of us are accustomed.’ These are the usual 
algebraical symbols, of which the introduction was then recent. 

“ But the principal contents of the present volume are the Lectures which Barrow delivered as Luca- 
sian Professor of Mathematics ; an office which he held from 1664 to 1670. And these consist of three 
series : the Lectiones Mathematicx, the Lectiones Optice, and the Lectiones Gcometrice ; the first being 
on the general Principles of Mathematics, the second containing propositions of Optics proved geomet- 
rically, and the third treating of properties of Curve Lines. 1 will make a few remarks on some of these 
Lectures. 

“The first or Inaugural Lecture ¢ contains an account of Henry Lucas, the founder of the Profes- 
sorship, given in BArrow’s usual rhetorical manner. He begins by referring to the tranquillity which 
had been restored to the nation by the cessation of the civil wars. ‘The turmoil of public business 
being reduced to rest, and the restoration of tranquillity having given you some heart to tell and to hear 
news, listen to me, Academics, while I haste to tell you something strange and almost a prodigy. 
There has shone forth of late— What? you will say. Some dire comet, the presage of calamity, 
such as are seen in numbers every day (in spite of the heavens themselves) by the distorted vision of 
fanatics? No: but a new and benignant star, shining with a ray both true and propitious, such as has 
not for many years risen above the academical horizon. And it is that I may measure its magnitude, 
explain its motions, and interpret its presages, that I now come forwards, no vain astrologer I.’ It is 








* Evewipis Elementorum Libri XV. breviter demonstrati, Opera Is. BARRow, Cantabrigiensis, Coll. Trin. 
Soc MDCLY. There are many later editions in Latin and in English. 
t The entries of these names in the College Admission Book are,— * 
(P. 23 ) Epvarpvs Cectt, filius H D. Comitis Sar. admissus commensalis Nov. 30, 1652 
(P. 2.) Jomannes Knarcuevti, Cantianus, admissus commensalis May 6, 1652. 
P. 23.) Franciscus WiLLouGcupy, Warwicensis, admissus commensalis Sept. 9, 1652. 
All the three being admitted as pupils of Mr. Duporr. 
t Though this Lecture is printed in the ninth volume of Mr. Naprer’s edition, I have reprinted it here 
as the first of the Lucasian Lectures; and have also ventured to repeat in this Preface some of the remarks 
which I made in the Preface to that volume. 














hy this image, and others in the same strain, that he describes Lucas, and his good deeds towards the 
University. The Lucasian Professorship which he founded he endowed with the rents of an estate in 
Bedfordshire, amounting at present to £155. Barrow mentions the principal circumstances of Lu- 
cas’s life: stating that he had studied at St. John’s College, and was then taken into the family of the 
Eart or Hotianp (who was Chancellor of the University from 1625 to 1648), as his secretary. Here, 
by attention to business and economy, he accumulated a considerable fortune ; and continuing unmar- 
ried, resolved to make posterity his heir. He represented the University in Parliament from 1640; and 
as his end approached, considered and consulted with. his friends how he could best promote its interests. 
The result was, that he determined to give encouragement to mathematical studies, which, though ad- 
mired always, and especially in recent times, had hitherto enjoyed no patronage in the University. 
Barrow goes on to extend his praises to the two trustees of Lucas’s will: Ropert Raworru, a 
lawyer, and Tuomas Buck, a resident in the University, whom he refers to as well known to his hear- 
ers; ‘the same whose stately presence and dignified countenance is every day before your eyes’; and to 
him he ascribes the suggestion of Lucas’s benefaction. ‘These two, in conjunction with the Heads of 
Colleges, and especially the Vice-Chancellors of 1663 and 1664, carefully and diligently took the proper 
steps for carrying the bequest into effect. 

“‘ He then proceeds to speak of his own tastes, and of his purposes with regard to lectures, as I have 
stated in the notice of him already referred to; and ends his praise of mathematics in language which, 
as I have said, may remind us of the expressions of Francis Bacon. 

“The Lectures which in the present volume next follow this Prefatory Lecture are those which were 
the earliest delivered, namely, in 1664, 5, and 6, but the latest published, namely, not till 1685. 
They treat, as I have already said, of the general principles and arrangements of mathematics, with a 
notice of some of the leading controversies and criticisms which had appeared on the subject, extending 
through twenty-three lectures, and ending with a vindication of Euciip’s Doctrine of Proportion. I 
have annexed to these, at the foot of the page, a brief summary of their contents, which may enable the 
English reader to trace the general course of the argument. They display great metaphysical subtlety, 
logical precision, and a large acquaintance with the literature of mathematics, both ancient and modern. 
As I have stated in the former account of Barrow, an English translation of these Lectures was pub- 
lished in 1734; but so badly executed that it cannot be of use to any one. The Lectures themselves are 
of interest to those who love to dwell on the metaphysical grounds of mathematical truths, but do not 
belong to that progressive line of mathematical speculation to which Barrow had referred in his Prefa- 
tory Lecture when he spoke of GaLiLeo, Gassenp1, GiLpertT, Mersenne, Carresivs, and others. 
Barrow’s contributions to this kind of mathematics appear in his Lectiones Opticze and Lectiones 
Geometricx, as we shall see. 

“But next after the Lectiones Mathematice, I have printed four Lectures, in which he proposes to 
himself, as he says, to expound the method by which ArcuimMeEpes invented his beautiful theorems 
(those, namely, concerning Cones and Spheres, their Solid Contents and Surfaces). This he says he will 
do by reducing the steps to problems, such as ARCHIMEDES proposed to himself, and from the solution 
of which he deduced both his theorems and the mode of demonstrating them : whence, he says, it will 
appear what was the analysis which he used, and how like our modern analysis it was. It is a thought 
which has often suggested itself to the readers of Ancient Greek mathematicians, and especially of Ar- 
CHIMEDES, that those writers must have been led to their geometrical theorems and proofs by some 
methodical analytical process. Their constructions and propositions are so complex, recondite, and 
abstruse, that it seemed impossible that any one should be led to them by mere direct exercise of inge- 
nuity or felicity of conjecture. We know that some modern mathematicians, particularly NewTon, 
have followed this practice of discovering a proposition by analysis, and then proving it by a geomet- 
rical synthesis. Barrow has, in the four Lectures here given, proved, partly by the use of algebraical 
analysis, some of the most difficult of the Propositions of ARCHIMEDEs concerning Spheres and Cones: 
for instance, that which forms the last proposition in these Lectures, that of all segments of spheres, of 
equal extent of surface, the hemisphere has the largest content: a proposition which might be found 
difficult to demonstrate by a good mathematician of the present day. And as a previous step, he has 
to solve this problem (Lect. XX VII. Prob. IV.): To cut a given sphere into two segments which 
have a given ratio. He obtains, by algebraical processes, a certain proportion which gives the point of 
section of the axis; and which is, he says, the verv proportion to which ArcuiMEDES reduces the 
problem ; and this, he says, shows what kind of analysis that author must have employed. For that 
he got at it by employing the various compositions, divisions, permutations, and inversions of propor- 
tion, in the same order in which he presents them in his text, is beyond belief. If he had done this, 
his lighting upon the right solution would have been rather a matter of chance than of reason or skill ; 
and that this should have happened so constantly, is inconceivable and impossible. 

“‘Barrow’s love of the ancient Greek geometers, and his desire to abridge and simplify their dem- 
onstrations by introducing into them analysis, led him at a later period to publish an edition of the 
works of ARcuIMEDES, APoLLonivs, and THEoposivs.* 


* ARCHIMEDIS Opera; APoLLonit Pergei Conicorum Libri quatuor; Turoposi Spherica Methodo novo 
illustrata et succincté demonstrata. Per Is. BARRow, exprofessorem Lucasianum Cantab. et Societatis 
Regis Soc. 1675. 
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- “ To include this work among Barrow’s Mathematical Works would have made this publication too 
bulky : I have printed, at the end of these prefatory remarks, the brief preface which he prefixes to it. 
His edition contains all the extant works of ARCHIMEDES ; namely, the Two Books on the Sphere and 
Cylinder, agreeing in substance with the four Lectures here given; The Treatises on the Measurement 
of the Circle ; On Spirals ; On Conoids and Spheroids ; On the Centres of Gravity in Plane Figures ; 
On the Quadrature of the Parabola; On Floating Bodies ; On Numbering the Sand. Also his Lem- 
mas, which include, among other propositions concerning tangencies of circles, the proposition concern- 
ing the figure which he calls the Arbe/on, a figure bounded by three semicircles, and named from its 
resemblance to a leather-cutter’s knife. 

“Of ApoLtonivs, this edition by BArRow contains only four Books, the only ones which have come 
down to us in Greek.. Books V., VI., and VII. were afterwards found to exist in an Arabic transla- 
tion; were brought from the East by Goxrus, translated by ABRAHAM EccHeELLesivs, and published 
by Bore ct in 1661. The Eighth Book has never been found, but has been restored conjecturally by 
Havvey and by Vieta. 

“The Three Books of the Spherics of Taropostvs contain various propositions concerning the circles 
of the sphere, small circles as well as great. The propositions here contained are the basis of Spherical 
Trigonometry ; but of course the ancient Greek geometer does not attempt the solution of spherical 
triangles. 

“The Opticse Lectiones, as I have mentioned in my former account of Barrow, are noticed by histo- 
rians of mathematics as an important work. In his Optical Speculations, says Montucta, Barrow 
quitted the beaten track, and discussed questions hitherto imperfectly treated ; as the theory of the foci 
of spherical surfaces and lenses, the apparent places of images, and the like. He also explains the 
rainbow, simplifying Cartesius’s calculations ; and, seeing that the Cartesian explanation of the colors 
is not satisfactory, proposes one of his own (Lect. XII. Art. XVI.). It remained for NewTon to give 
the true explanation. In the Epistle to the Reader, he states that Isaac Newton had revised and cor- 
rected the copy, and added matter of his own; and that Coiiins (who, he says, may be called the 
Mersenne of England, for his merits in promoting mathematical science both by his own labors and 
those of others) had superintended the edition with great attention. The mathematical reader will 
recollect that MERSENNE was a correspondent of most of the scientific men of his time, and a centre of 
correspondence among them. 

“The Geometrice Lectiones are full of curious methods of determining the areas and tangents of 
curves, many of which are very close anticipations of NewTon’s methods. The most noted of these is 
the method of drawing tangents to curves, given in Lect. X., Art. XIV. This method is justly held to 
be an anticipation of the Differential Calculus, and to approach very near to it. It will be best explained 
by taking Barrow’s first example, which is this : — 

“In Fig. 116, A BH isa right angle, K any point in BH; A being a fixed point, A K is joined ; 
and in it, A M is taken equal to BK: it is required to draw a tangent to the curve A M. 

“Tf, as in modern notation, we draw an ordinate, MP, perpendicular to the line of abscissas, A B, 


and call AP and PM, «x and y respectively, A B being =r, it is evident that BK = a » and 
2,2 


" ‘ 
AM = Vx? + y?; whence the equation of the curve is z? + y* = 3 ; or, 44+ 2%y?=r%y?. And 
if we differentiate this we obtain, for the subtangent P 7, 


ydr ty? — xty? 
dy 22°+27° 
“Barrow’s mode of proceeding is this (he uses p and m for x and y, which I shall alter so as to 
fall in with modern notation) : 


“Take an ordinate and abscissa near to x and y, and let these be  —e and y —a, e and a being 
small. Therefore 


(cx—e)? + (y—a)®? =AQV4+QN=AN*= BL? = xe*?—2re+e+y?— 2ay+ a’. 


«But A@:QN:: AB: BL; 
that is, r—e:y—a::r: BL, 
_ ry? + r?a®? — 2r?ya 
2.=>— _v_ a Sum ®& 
whence BL Jiecin * 


and, rejecting superfluous terms (1), in these values of B L?, they are 


2,2 2 
r-y* —2r*ya 
me y and 2? —2xre+ y* — 2ay. 
z?— 2re 
“ 


And, equating these, and multiplying up, 
ry? — 2r2ya = xt — Qa3e + ay? — Qx2yva — 2re +422 —QryPe+4ryue. 














= 


“ That is, rejecting the terms which our rule rejects (2), 
—2rya = —42°¢ — 22*ya — 2ry’*e, 
or rya—xya=2ePe+ rye; 
or, putting the ordinate y and the subtangent ¢ for a and e, (since they are in the same proportion as 
those lines,) 
ry? — zy? = 27t+ ry*t, 
rey? — ry? 


whence 22 +o 


=({= PT. 


“The peculiarity of the method consists in the steps which I have marked (1) and (2); that is, the 
rejection of superfluous terms. And the rule given by Barrow is this : — 

“ After constituting the equation to the curve, put z — a and y —e for the ordinates x ‘and y: expand, 
and reject all the terms in which there is no a or e (for they destroy each other by the nature of the 
curve) ; reject all the terms in which a or e are above the first power, or are multiplied together (for 
they are of no value compared with the rest, as being infinitely small): then put y for a, and ¢, the 
subtangent, fore; and P T is found. 


“It is plain that the terms thus retained are the terms involving the first powers of a and e, when, in 
the equation to thy curve, x — a and y —e are put for x and y, and the equation is expanded. But the 
ratio of the coefficients of these terms is the ratio of dx to dy in the differential calculus : and hence 
the substantial identity of the two methods is evident. What remained was, to devise a notation, and 
to assign general rules of obtaining those coefficients. 


“ Barrow applies this methed to the following curves (I use the modern notation for the co-ordi- 
nates) : — 


“Ex. II. The curve 2? + y3 = 1°. 


“Ex. III. The curve 2* + y? = rry, which it appears was called Za Galande. 
“Ex. IV. The Quadratrix, of which the equation is 


t ur 
= — zr ——, 
y r an oo. 


“Ex. V. The curve in which the abscissa being equal to an arc of a circle, the ordinate is equal to 
its trigonometrical tangent : 
as Sf 
=f tan —. 
4 2r 


“ Also we may regard Barrow’s mode of finding the areas of curves by comparing them with the 
sum of the inscribed and circumscribed parallelograms (Lect. XII., Append. IL., Fig. 175, 176), as lead- 
ing the way to NewTon’s method of doing the same, given in the First Section of the Principia. 

““T have, for the most part, retained Barrow’s notation, with slight alterations where it would have 
been likely to mislead a modern reader. Thus where we write A: B, he writes A.B; and where we 
write A > B, he writes A(T B. Ihave retained Ag for A?, A cub for A, Aqq for A‘, and the like. 

“Tt is a matter of labor and difficulty for a reader in these days to follow out the complex construc- 
tions and reasonings of a mathematician of Barrow’s time; and I do not pretend that I have in all 
cases gone through them to my satisfaction. 1 have however, in several cases, endeavored to assist my 
reader to follow these demonstrations with moderate trouble.” 


Elements of the Differential and Integral Calculus. Prepared by ALnert E. Cuurcn., LL. D., 
Professor of Mathematics in the U.S. Military Academy. Revised Edition, containing the 
Elements of the Calculus of Variations. New York : Published by A. 8. Barnes and Burr, 51 
and 53 John Street. 1861. 

The earlier editions of this work are so well known to teachers and students, that an ex- 
tended notice would seem unnecessary. The author says: “An experience of more than 
twenty-five years in teaching large classes in the United States Military Academy has afforded 
the author of the following pages unusual opportunities to become familiar with the difficulties 
encountered by most pupils in the study of the Differential and Integral Calculus.” A careful 
examination of this edition must convince the experienced teacher that it realizes all the essen- 
tial requisites of a good text-book. ‘The demonstrations are clear and rigorous, the solutions 
are carried out in sufficient detail to enable the student to grasp the principles involved, the 
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text is written with care and accuracy, and all the parts, including the Calculus of Variations, 
are treated as fully as would be proper in an elementary work. It is possible that some teach- 
ers may find the number of problems too small; but this want is easily supplied by the excellent 
collections of examples already well known. But, as in the United States Military Academy, 
an immediate application of the subject to professional details renders a large number of exam- 
ples unnecessary ; and this consideration has probably guided the author in the number se- 
lected. 

The earlier part of the volume is based on the doctrine of limits ; but on page 127 the infini- 
tesimal method is introduced, and retained throughout the volume. This certainly gives rise to 
the suggestion, whether it would not have been better to have adopted the latter method at the 
beginning ; but this is, without doubt, one of the points which has received the author’s partic- 
ular attention, and should not, therefore, be hastily condemned. We close by expressing the 
conviction that teachers will find this edition well adapted to the wants of beginners, and in 
most respects an excellent text-book. 


Elementary and Practical Arithmetic ; in which have been attempted various Improvements 
in Arrangement and Nomenclature, and in the Means of thorough Discipline in the Principles 
and Applications of the Science. New York: Pratt, Oakley, & Co., 21 Murray Street: pp. 291. 

Arithmetic for High Schools ; containing the Elementary and Higher Principles and Applica- 
tions of the Science. New York: Pratt, Oakley, & Co. pp. 336. 

Elementary and Practical Algebra ; in which have been attempted Improvements in General 
Arrangement and Exposition. New York: Pratt, Oakley, & Co. pp. 220. 

Algebra for High Schools and Colleges ; containing a Systematic Exposition and Application 
of the Elementary and Higher Principles of the Science. New York: Pratt, Oakley, & Co. 
pp. 306. 

Elements of Geometry and Mensuration. New York: Pratt, Oakley, & Co. pp. 237. 

Elements of Trigonometry, Plane and Spherical ; with Applications to Heights and Distances, 
the Areas of Polygons, Surveying, Navigation, and the Solution of Astronomical Problems. 
New York: Pratt, Oakley, & Co. pp. 292. 

This series of text-books has been prepared by James B. Dopp, A. M., Professor of Mathe- 
maties and Natural Philosophy in Transylvania University. Our want of space prevents a 
detailed notice of each of the above volumes, and we shall therefore confine ourselves to some 
general remarks on some of the more striking features of the series. 

In the first place, the Arithmetics are precisely the same as far as page 261, and the Algebras 
as far as page 220. The Elementary Arithmetic, in addition, contains thirty pages on geomet- 
rical definitions, and rules for the mensuration of geometrical figures; the High-School Arith- 
metic, in addition, the Progressions, Compound Interest, Annuities, Permutations, Combinations, 
Exchange, &c. In addition to the 220 pages comprising the Elementary Algebra, the High 
School Algebra contains four chapters, viz. General Theory of Equations, Continued Frac- 
tions, Logarithins and their Applications, Infinite and Infinitesimal Quantities, and Infinite 
Series ; together with a Table of Six-place Logarithms from 1 to 10,000. 

This kind of gradation in a series of books on the same subject has, it seems to us, some de- 
cided advantages. We have examined the Arithmetics and Algebras with care, and while 
there are some points in which we think they could be improved, they are by no means inferior 
books. Teachers will find that they have not been ruined by any attempts at originality to 
which the author was unequal, but his aim has clearly been to present the subjects, both with 
respect to style and arrangement, in the clearest and simplest manner. 


While the Geometry as a whole impresses us favorably, we are especially pleased wit’; 
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Book X., on the Maxima and Minima of Geometrical Figures, as a valuable improvement upon 
the works on geometry commonly used in our schools. This book will prove an excellent test 
of the student’s appreciation of the true spirit of the subject, and be a fitting close of his studies 
in elementary geometry. 

The Trigonometry contains, in our opinion, one serious defect, in making the values of the 
trigonometrical functions depend upon the length of the radius, when they do in fact depend 
solely upon the magnitude of the angle to which they relate. This method has been abandoned 


in all the best modern text-books, both at home and abroad, not only as unphilosophical, but as 


being far inferior for the simple purpose of instruction, and especially embarrassing to the stu- 
dent in reading the modern works on the higher analysis. 
We are, however, especially pleased with the method and clearness with which all the appli- 


cations are treated ; and, as an example, would call the reader’s attention to the treatment of 


Division of Land, or of Polygons in general. 

Finally, we say that teachers, in deciding upon the adoption of a series of text-books upon 
the elementary mathemati¢s, will do their pupils, as well as the author, great injustice, if they 
fail to give this series a fair and impartial consideration. 


The Quadrature of the Circle. Correspondence between an Eminent Mathematician and 
James Smit, Esq., (Member of the Mersey Docks and Harbour Board,) Author of “ The 
Question, Are there any Commensurable Relations between a Circle and other geometrical 
Figures? answered by a Member of the British Association for the Advancement of Science.” 
“ Strike, but Hear!” London: Simpkin, Marshall, & Co., Stationers’ Hall Court. Edinburgh : 
Oliver and Boyd. 1861. pp. 200. 


This is the third instance which has come to our knowledge, within the past couple of years, of 


an attempt to “ Square the Circle.” In the other cases, the authors plead guilty, in iess preten- 
tious volumes, to all of JAMES SmiTH’s impenetrable stupidity ; but they failed in the posses- 
sion of that sublime impudence which makes James Situ a character not altogether devoid 
of interest, and mitigates in some degree the regret that he should be embalmed in so fine a 
specimen of typography. 

It seems that the author issued a pamphlet bearing the title quoted above, and that an 
amiable gentleman of London attempted to point out the fallacy into which he had fallen ; 


but soon found the attempt useless, as the author would not even admit the evidence of 


his senses, that by actual measurement his ratio of 34 was not the true one. “Eminent 
Mathematician,” as JAMEs Smitui styles his correspondent, declines, in a remarkably forbearing 
and courteous manner, after finding that he had “caught a Tartar,” to continue the corre- 
spondence. But his horror may easily be conceived on receiving the letter which hinted at 
his unsought immortality. We give his reply, with James Smirn’s matchless answer. 


“ EMINENT MATHEMATICIAN TO JAMES SMITH, Esq. 


* London, 15th December, 1860. 

“Str, — I have received your letter of the 30th Nov., delivered here on the 11th December. 

“With reference to the words in your letter, ‘ previously to publishing the entire correspondence,’ I 
must be allowed to make a remark. 

“ My letters to you were written in the sincere conviction that I was writing to one earnestly engaged 
in the search after truth, and my observations were confined to the pointing out to him how he might 
convince himself that he was altogether wrong. My letters were not intended for publication, and I 
protest against their being published, for I do not wish to be gibbeted to the world as having been fool- 
ish enough to enter upon, what I fecl now to have been, a ridiculous enterprise. 

“Therefore, I must desire that my name may not be used. 

“T am, Sir, obediently yours, 
“FE. M. 














— ie — 


“James Smitu, Esq. TO EMINENT MATHEMATICIAN. 


“ Barkeley House, Seaforth, Liverpool, 15th Dec., 1860. 

“ Str, — 1 have the honor to acknowledge the receipt of your favor of the 13th inst. 

“ You object to my publishing our correspondence on the ‘ The Quadrature of the Circle,’ and give 
your reasons for it. ; : 

“You first say, ‘ Your letters to me were written in the sincere conviction that you were writing to one 
earnestly engaged in the search after truth.’ 

“May I request you to point out a paragraph throughout our correspondence, from which you can 
reasonably draw an opposite conclusion # 

“You then say, * Your observations were confined to pointing out to me how I might convince myself that I 
am altogether wrong.’ 

“Tam willing to admit that this was your intention, and if in our correspondence you have succeeded 
in accomplishing what you proposed to yourself, may I ask, Of what have you to be ashamed if the 
correspondence be published # 

“ You next say, ‘ Your letters were not intended for publication.’ 

“T can as truly say, that, to a certain point in our correspondence, neither were mine. 

“You then protest against your letters being published, and give as your reason, ‘ That you do not 
wish to be gibbeted to the world as having been foolish enough to enter upon, what you feel now to have been, a 
ridiculous enterprise.’ 

“This sentence is capable of two interpretations. It may mean, that in an evil moment you were 
foolish enough to enter into a correspondence with a man of such ignorance and stupidity that no amount 
of legitimate argument could possibly influence his silly judgment. Or, it may mean, that you under- 
took a task which you find yourself unable to accomplish, and that in doing so you were foolish enough 
to enter upon, what you feel now to have been, a ridiculous enterprise. 

“ If the former be your opinion, I can see no reason why you should have the least objection to the 
publication of our correspondence, for in that case I should be the party gibbeted, not you. 

“If the latter be your opinion, you have certainly not had the candor to distinctly avow it. 

“ Pray inform me which alternative you wish me to accept as your meaning, and I will then tell you 
what course I shall adopt, and give you my reasons for it. 

“Tam, Sir, yours very respectfully, 
“JAMES SMITH.” 


Those wishing to study JAMEs Smitu further must buy his book. It teaches one important 
lesson, which is sufficiently obvious without an explicit statement. 





Ghitorial Htema, 


Solutions of problems in the January number have been received from Miss H. S. Hazet- 
TINE, Worcester, Mass.; GreorGe W. Pierce, Freshman Class, Harvard College; Asner B. 
Evans, Madison University, Hamilton, N. Y.; James G. Marston, Military Institute, Frank- 
lin County, Ky.; Davin TrowsripGe, Perry City, N. Y.; Joun Q. Hotiister, Hamilton 
College, Clinton, N. Y.; W. K. Lemmon, McKendree College, Lebanon, Ill. ; H. J. McMur- 
puy, Londonderry, N. H.; Samuet Mann, Athol, Mass.; WitLt1AM Timpson, White Plains, 
N. Y.; Marcus M. Rnoapes, Mount Pleasant College, Huntsville, Mo. ; James F. RoBerson, 
Grantsburgh, Ind. ; J. M. Terri1, Linneus, Mo.; E. O. Grsson, South New Berlin, N. Y.; 
GeorceE B. Hicks, Cleveland, Ohio. 

Solutions of problems in the February number have been received from JAMEs CLARK, 
Wayne, Me.; Boon Grirrin, McKendree College, Ill. ; Joun A. WINEBRENER, Princeton 
College, N. J.; Davin Trowprice ; WitirAMm H. Evans, Marietta College, Ohio ; E. Can- 
FIELD, Chester, N. J.; M. K. Boswortm and Hiram L. Grar, Marietta College, Ohio; C. H. 
Wiurarp, Antioch, Ill.; A.G. Barker, Waterville College, Me. ; Putto Hotcoms, Carding- 
ton, Ohio; J. F. Roperson; Grorce B. Hicks; A. STANLEY, London, England; J. Com- 
FORT, Princeton College, N. J.; M. C. Corry, Exeter Academy, N. H.; Asner B. Evans, 
Nunda, N. Y.; E. O. Ginson, South New Berlin, N. Y. 

















' June, 


Worcester’ SPuarty 
| ietionayy Thedtandar 


VERY SIGNIFICANT FACTS. 


The following recommendations are from some of the most distinguished 
American and English scholars. They are but a few from many which have 
been received, testifying to the superiority of Worcester’s Quarto Dictionary. 
These testimonials are of the highest value, for they have all been given 
during the present year, and after an examination of this work and of that 
which is endeavoring to hold the position of a rival. The scholars of America 
and of England, with scarcely an exception, have decided in favor of Worces- 
ter. Not a single scholar, equal in authority to any one mentioned below 
can be cited as giving. after a comparison of the two works, the preference to 
Webster’s Dictionary. We give the testimony : — 

From ©. C. Fetton, LL.D., President of Harvard College. 

Aware of the labor and care which had been devoted to this (the depart- 
ment of scientific terms) as well as to other parts of the work, I felt assured 
that Worcester’s Quarto Dictionary would more nearly meet the public wants 
than any other hitherto published. 

My expectations have been more than fulfilled. I find it not only rich 
beyond example in its vocabulary, but carefully clgborate in all the details, 
and thoroughly trustworthy as a guide to the most correct and elegant usage 
of the language. 

From the Rev. Josepa Boswortn, D.D., F.R.S., Professor of Anglo-Saxon, 
Oxford, England. 

It is the most complete and practical, the very best, as well as the cheapest 
English Dictionary that I know. 

From Georce P. Marsa, LL.D. 

The work of Dr. Worcester is unquestionably much superior to any other 
general dictionary of the language in every one of these particulars (orthogra- 
phy, pronunciation, definition, fulness of vocabulary, and precision and dis- 
tinctness of definition). 

From Rev. W. Waewe.t, D.D., Master of Trinity College, England. 


T have repeatedly consulted the Dictionary since it has been in my posses- 
sion, and have seen reason to think it more complete and exact than its 
predecessors. 


From Cuarzes Ricwarpson, LL.D., the oldest living English Lexicographer, 
England. 


I sincerely hope you may enjoy from your brethren, both in America and 
England, that tribute of honor to which you have earned so undoubted a 
title. 

From D. R. Goopwin, D.D., President of Trinity College, Hartford. 

It was but a short time since that I was led tocommend another dictionary 
as, on the whole, and with some exceptions, the best and most complete 
thing of the kind within my knowledge. The commendation was honestly 
given at the time; but now it must be withdrawn in favor of yours. 1 con- 
sider your dictionary, in orthography, pronunciation, and definitions, as 
superior to any of its predecessors. 

From Rev. W. B. Spracur, D.D., of Albany, N. Y. 

My opinion of Worcester’s Quarto Dictionary, after having given it as ex- 
tended an examination as my circumstances would admit. is, that there is no 
other dictionary in the language that compares with it for completeness, ac- 


I have arrived at this conclusion rather contrary to a preconceived opinion. 
From Rey. Henry A. BoarDMAN, D D., of Philadelphia. 

I particularly like it (the Dictionary), 1. Because of its very comprehensive 
character; 2 Because it adheres to the settled orthography of our noble lan- 
guage, — discarding those innovations which, however countenanced by cer- 
tain publishing-houses, have never to any extent been accepted by the scholars 
of our country. 

From Louis Acass1z, LL.D. 

Tt is of great importance, when the nomenclature of science 18 gradually 
creeping into common use, that an English lexicon should embrace as much 
of it as is consistent with the language we speak. I am truly surprised and 
highly delighted to find you have succeeded far beyond my expectations in 
making the proper selection, and combining with it a remarkable degree of 
accuracy. More could hardly be given except in a scientific cyclopeedia. 


The following lines are quoted from Harper’s Magazine for September. 


commendations : — 

“ Insustice. — Our attention has been called to a species of injustice of 
which publishers are sometimes guilty, in publishing commendations of 
school-books. without giving the dates when they were written. Especially 
does this merit reproval when these commendations are old, and when it is 
known that the writers have subsequently commended other and later publi- 
cations in the same department. 
not only an act of injustice to teachers who have had the courtesy to com- 
meni a book, but that it is also a fraud upon the public.” 


SWAN, BREWER, & TILESTON, 
131 Washington Street, Boston. 





curacy, comprehensiveness, and precision, and perhaps I ought to add, that | 


They serve to show very truthfully the comparative value of recent and old | 


It will readily be seen that this is frequently | 


1861. 


No. 117 Washington Street, Boston, 
October, 1860. 


CROSBY, NICHOLS, LEE & CO. 
HAVE 


THE WORKS OF 
In Four Volumes. 


JUST PUBLISHED 
CHARLES LAMB. 


lzmo. Price, $5.00. 

This new edition of Lamb is reprinted from the latest London edition, 
edited by Talfourd, contains his Life, Letters, and Final Memorials, his 
Essays of Elia, Rosamund Gray, with other Essays and Poems, being the 
best and most complete edition issued. 

It is elegantly printed on paper slightly tinted, and is in every respect an 
edition worthy of the author 

“This is the most convenient and elegant edition of Lamb’s Works which 
has been published, either in England or in this country, and it leaves 
nothing to be desired in respect to typographical beauty or any other essen- 
tial of a good library edition.” — North American Review. 


The Three Great Histories, —Iume, Gibbon, aud Macaulay. 


Elegant Library Editions, beautifully printed on tinted Epa: con- 
venient wn size, and withal the best and neatest yet published. 


THE HISTORY OF ENGLAND, FROM THE INVASION OF 
JULIUS CESAR TO THE ABDICATION OF JAMES THE 
SECOND, 1688. By Davin Hume, Esq. A new Edition ; with 
the Author’s last Corrections and lmprovements. To which is pre- 
fixed a short Account of his Life, written by himself. In 6 vol- 
umes. 12mo. With a Portrait. Price, $7.50. 


Sin James Mackintosa says of Hume: “ His greatest work, and that which 
claims most attention, was his * History of England,’ which, notwithstanding 
great defects, will probably be at last placed at the head of historical compo- 
sitions. No other narrative seems to unite, in the same degree, the two 
qualities of being instructive and affecting. No historian approached him in 
the union of the talent of painting pathetic scenes with that of exhibiting 
comprehensive views of human affairs. ..... His narrative is flowing and 
various; in common events, short.and clear; in great actions, rapid and 
animated ; in affecting incidents, circumstantial and picturesque. His gen- 
eral observations seem always to be required by his subject; the most pro- 
found ideas are clothed in a transparent simplicity.” 


THE HISTORY OF THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. By Epwarp Gipson, Esq. With Notes by 
the Rev. H. H. Mirman. A new edition. To which is added a 
complete Index of the whole Work. In 6 volumes. 12mo. With 
a Portrait. Price, $7.50. 

Of the various editions of Ginpon this of MILMAN is uniformly acknowledged 
to have no rival. 

Pror. Smyrna, in his Lectures on Modern History, says: “ But the whole is 
notwithstanding, such an assemblage of merits, so various, so interesting, and 
80 rare, that the History of tne Decline and Fall must always be considered as 
one of the most extraordinary monuments that have appeared of the literary 
powers of a single mind, and its fame can perish only with the civilization of 
the world.” 


THE HISTORY OF ENGLAND FROM THE ACCESSION OF 
JAMES II. By Tuomas Baprncron Macautay. In 4 volumes. 
12mo. Price, $5.00. 

“Ttis as fluent and as much colored as Livy , «as close and coherent as 
Thucydides ; with far more real condensation and a larger thoughtfulness 
than either ; and quite free from the affected laconisms and sarcasms and 
| epigrams of Tacitus. I do not know that I ever read anything so good as the 
first forty pages ; so clear, comprehensive, and concise, so pregnant with deep 
thought, so suggestive of great views, and grand and memorable distinctions.” 
— Lorp JEFFREY. 


With a fine Portrait. 


CURIOSITIES OF LITERATURE. By Isaac Disraett. 
a View of the Life and Writings of the Author, by his Son. 
volumes. 12mo. Price, $ 5.00. 

“Tt embraces a more copious selection of noteworthy facts in regard to 
books and authors than can be found in almost any other compilation of the 
kind, while it doubtless owes much of its popularity with all classes of 
readers to the agreeable form in which these facts are »~resented.””— North 
| American Review, April, 1860. 


| 
|THE NORTH AMERICAN REVIEW. No. CLXXXIX. — For 
October, 1860. 


| Contents. — Article I. Homer and his Heroines. II. Climatology. TIT. Life 
and Labors of Thomas Prince. 1V. Edmund Waller. V. Lord Shaftesbury. 
VI. Second Volume of Palfrey’s “‘ History of New England.” VII. Quaran- 
tine and Hygiene. VIII. Kush’s Occasional Productions. IX. The English 
Language in America. X. The Origin of Species. XI. An “ Inglorious Mil- 
ton.’ XII. Critical Notices. Xi. New Publications. 

This Review has for nearly fifty years stood at the head of the literature of 
our country, and has numbered among its contributors most uf our eminent 
literary men. The writings of Webster, Everett, Bancroft, and Prescott 
| were first made known through this work ; and its pages are now filled by 
| articles from our most prominent writers. 
| The Norta AMERICAN Review is published quarterly, in numbers of nearly 
| three hundred pages each, at five dollars a year. 


With 
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CHILSON’S 
PATENT CONE FURNACE. 


PATENTED IN 


AMERICA, ENGLAND, AND FRANCE. 


Tne subscriber begs 
to call the attention 
of scientific gentlemen 
and others to his dis- 
covery of a principle 
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for burning fuel, by 
which all the combus- 
tible properties of the 
smoke and gases elim- 
inated from the burn- 





ing fuel are thorough- 
ly copsumed and their | 
heat retained and | 
made available to the 
fullest extent, so that | 
there shall be no waste | 
whatever. This im- 
portant object is ac- 
complished by the use | 
of a large cluster of 
cones or tapering ra- 
diators placed over a 
broad, shallow, flar- | 
ing fire-pot, and sur- 
mounted by a radiat- 
ing and exhaustive | 
annular chamber, as 
represented in the cut. 
The cones being large | 
, at their base and small | 
at the tops, causes the smoke and gases to be suspended directly over and | 
near the fire. where they are thoroughly consumed, and their heat forced to | 
impinge against and up the cones, thereby creating a powerful radiation 

This plan of furnace secures a fresh, healtiful heat, free from that scorch- 
ing, dry, disagreeable, red-hot iron heat and coal-gas so common to hot-air 
furnaces generally. Persons interested in these matters will here find an in- 
vention worthy of their attention, which saves from one half to two thirds of 
the fuel usually consumed. 


COOKING RANGES. 
CHILSON’S PATENT DOUBLE OVEN RANGE. 


The most important Improvements yet made in Ranges. 














Tue highly satisfac- 
tory testimony re- 
ceived from the large 
number of these 
Ranges in use in the 
past three years 
should certainly in- 
duce those in want to 
examine this Range, 
which is entirely new 
in principle, and dif- 
ferent from any other 
before known. It has 
been got up very per- 
fect and substantial. 
so that it commends 
itself at once to the 
purchaser, in prefer- 
ence to anything else 
of the Range kind in 
this country. 

Its great economy 
in the use of fuel. its 
quick and even baking 
ovens, its nice arrange- 
ment of flues, — with- 
out the usual vexa- 
tious complication of 
dampers, — its cast- 
iron flue plates, preventing any loss of heat in the brick-work, its nice ar- 
rangement for roasting meats in the ventilated ovens, &c., will be appreciated 
by every housekeeper. Sizes in variety for dwellings, hotels, &c., with or 
without Water Backs for heating water for bathing, &c., Hot Closets, and Hot 
Air Fixtures for heating additional rooms. 

Also, a full assortment of 


Chilson’s Patent Trio Portable Furnaces, Trio Stoves, 
Parlor Stoves, Registers, Ventilators, &c., &c. 











WAREROOMS 99 & 101 BLACKSTONE S8T., BOSTON. 
FOUNDERY AT MANSFIELD, MASS. 


GARDNER CHILSON. 





Lhilosophical Mustruments 
SCHOOL APPARATUS, 


MANUFACTURED BY 
E. 8. RITCHIE, BOSTON, MASS. 


Few branches of study in our schools are of more practical im- 
portance than Natural Philosophy, and it is only by the use of 
proper apparatus that its principles can be adequately elucidated. 
| Until a comparatively recent period, the attention bestowed — 
this subject has been confined to a few of the elementary principles; 
of lute years, however, the growing interest in physical science, as 
a branch of common education, has created a desire for more ample 

aud varied means of experimental demonstration. 

It has been my earnest desire and effort to keep pace with the 
progress of natural science, and, as new principles have been discov- 
ered or developed, to devise and construct new instruments, to im- 





| prove the old, and to add to my list many which heretofore could 


only be procured from Europe; and also that, in superior quality 
and finish, as well as in gracefu! form and proportions, whatever 
goes from my manufactory shall take rank with the best products 
of European make. | 

So numerous and important are the changes that have conse- 
quently been made, that I have published a new and enlarged 
Catalogue of 100 pages octavo, containing descriptions of over 


Twelve Hundred Pieces of Apparatus, 


and illustrated by over Three Hundred finely executed engrav- 
ings, and also many commendatory letters from the most distin- 


guished Physicists in the country. 
EK. S. RITCHIE. 





Philosophical Rooms, No. 313 Washington Street, Boston. 


OG> Catalogues will be sent, prepaid, by mail to order, — please 
enclose 25 cents in stamps. 


PHOTOGRAPHING ON WOOD. 


BRICHER AND RUSSELL, 





Photographers, Designers, and Engravers 
ON WOOD. 


129 Wasnineton STREET, Boston. 





RICHER AND RUSSELL, by their new process of Photo- 
graphing on Wood, are now enabled to produce much more 
accurate representations of objects than by the old and slow process 
of hand drawing. They will furnish Portraits, Views of Colleges, 
Seminaries, Academies, and Public Buildings generally, College and 
Society Seals, Philosophical Apparatus, Mathematical Instruments, 
and Diagrams (see specimens in Mathematical Monthly), Ilustra- 
tions for School Books of all kinds, &c., &c. 


Directions. 


Get a Photographer to take a negative of the object you wish to 
have engraved, and of the required size, — that is, send us a photo- 
graph of the required size, and the reverse of what is wanted when 
printed. 

If a negative photograph cannot be obtained, get as sharp and 


clear an ambrotype as possible. 
































GRAY’S BOTANIES, 


For Schools and Colleges, etc. 


By PROF. ASA GRAY, M.D., 
OF HARVARD UNIVERSITY, CAMBRIDGE. 


How Plants Grow, 500 Engravings, Retail, $ 0.75| V. Manual, Illustrated, Retail, $ 2.50 
Lessons in Botany, 360 “ “ 1.00; VI. Structural and Systematic Botany, 1800 

Manual of Botany, “ 1.50 Illustrations, 2.00 
Manual and Lessons in one volume, 2.00 


The price of the Manual and Lessons in 1 vol., for schools, academies, &c., is just reduced to $2 retail. 


0X Single copies of those used in classes sent Teachers prepaid for half price, for examination with a view to introduction. To 
other persons, they are sent prepaid on receipt of price. 


First Supplies for classes sold or exchanged for unsatisfactory books on liberal terms. 


From FIFTEEN OCTAVO PAGES OF TESTIMONIALS and reviews, From the Atlantic Monthly (August, 1858): ** No man can deny that Dr, 
: : +s Gray’s books are all of the highest order of merit. . . . . In the ‘ Manual,’ 
T y , " > > > 7 “ R - ’ 
from the highest sources in Natural Science, we present several of this clearness of style extends to the judicious selection of distinctive marks, 
late date: — whereby allied species may be distinguished from each other... . . Gray’s 
Prof. AGASSIZ: “TI have just received a copy of ‘Gray’s Lessons,’ and ‘Structural and Systematic Botany’ has become a standard wherever our 
f SSIZ: ‘ L copy ay’s Lessons,’ and |, “ayer 
read it carefully. I am so much pleased with the plan of the work and its ay bags ‘. i wi « : — far, the ‘ First I 
execution, that I truly hope it may be generally adopted as a text-book POS KROES SYED GO BES Wis Co purene the stuey #0 Mar, He Sux Lee 
wherever Botany is taught.” sons’ is one of the most happily written scientific text-books ever published. 
A ; ah oe : : “© * How Plants Grow’ is a remarkably successful effort of a truly learned 
Prof. PEARSON, of Union College, writes of the ‘ Manual’: “ It is beyond | man to write a book actually adapted to young children.” 
comparison the best Manual in this country, and should find a place in every : : ; 
institution where Botany is studied.” The ae +o 1 ne in an extended review of the series, says: 
y :_ : : : 5 ar “ Standing as Dr. Gray does at the head of the science in our own country 
) LLIAM TULLY, formerly Professor of Materia \ a | Aosta . . ; ; ’ 
Colloge, writes 2 # Having had vatied poner sadonprgee Mere AS = and scarcely inferior to any botanist of the Old World, we consider it a sub- 
ge, as: a a é ¥ 8a ) ‘ 7 ati 4 ag ; , 2 ass 3 especially 
about thirty years, to pupils of both sexes, J am of the opinion that the botan- ject of congratulation that he has Cound — bie — tie pes books —— ially 
ical works of Professor Gray ought to supersede all others, not only in our for the young. The ‘ How Plants Grow? may be truly called a wonderful 
colleges but also in all the schools of the country.”’ . book. When we consider that this quarto of two hundred and thirty-three 
8, : i : ° 


rs - . _ . | pages, profusely and beautifully illustrated, is offered at the extremely low 
Rev, HENRY WARD BEECHER, Brooklyn, N. Y.: ‘I have no hesitation | price of seventy-five ceuts, we do not hesitate to assert that it is the cheap- 


in saying that among all authors who have written on this subject, I esteem est botanical work ever issued from the press of any country.” 
Prof. Gray, beyond all comparison, first.” | 3 
: : , | The American Journal of Education, edited by HENRY BARNARD, LL.D., 
Many testimonials are crowded out, from the following and other|Chancellor of the University of Wisconsin, says: “ We regard Dr. Gray’s 
distinguished Naturalists and Educators, viz. : — |works as standing above the ordinary position and rivalry of school-books. 
— . It is one of the few instances where a scientific man of the very highest 
Dr. LINDLEY, of London, who stands among the first of living Botanists. | rank has devoted himself to the preparation of a text-book.” 
Dr. HOOKER, the celebrated Botanist of London. | 
Pres. HITCHCOCK, of Amherst College. | From the National Quarterly Review (N. Y.), June, 1860: “ Dr. Gray’s 
Prof. TUCKERMAN, Amherst College. [series of Botanies have elicited the unqualified praise of the most eminent 
Prof. HOLTON, Middlebury College. |botanists of Europe and America. Most of them have been adopted as 
Prof. CHADBOURNE, Williams College. |text-books in several of the principal seminaries and academies of the United 
Prof. JouN TORREY, of United States Assay Office. |Kingdom. At home we believe they are almost universally used, both in 
Prof. SCHMIDT, Columbia College. jour schools and colleges. The features in which they excel all similar 
Prof. A. GUYOT, Princeton College. works, are their fulness, variety, excellence of arrangement, and accuracy 
Dr. WM. DARLINGTON, of Philadelphia. jand lucidity of definition.” 
-rof. 8 ] vale College. 
ee Sanaa of bg ee 2 Institute. The (London) Gardener’s Chronicle, edited by the celebrated Dr. LIND- 
Pres. ANDREWS, Marietta College, Ohio. LEY, says: “ Never before was a guide to the study of plants written with 
Pres. NOTT, Union College. jsuch admirable simplicity, combined with scientific exactness.”’ 
Dr. WILLIAM TULLY, late Professor of Materia Medica in Yale College. | 
Prof. WINCHELL, University, Michigan. | 
Prof. WM. Hincks, F.L.S., Professor Natural History, Univer. College, 
Toronto, C. W. 
Prof. DANA, Yale College. 
Rev. Dr. CURTIS, of North Carolina. 


Want of space excludes high commendations from several State 
\Educational journals, the Dublin Journal of Natural History (the 
|highest authority in this department in Great Britain), Harper’s 

W. J. MARTIN, a a a ray ray A of North Carolina. | Magazine, Silliman’s Journal of Science, the American Horticultur- 

> A ‘Ss : : : . : . 

Prof. J. 8. SCHANCK, D.D., Fuineston Oailege. jist, the London Athenzeum, the Medical Eclectic, the American Med- 
With many other Presidents and Professors of Colleges, State Super- sont Steen, Horth American Medico-Chirurgical Review, the Meth- 
P . rae . ~ ; ee +... odist Quarterly Review, New England Farmer, N. Y. Observer, 
intendents of Public Instruction, State Geologists, Principals of Nor- || . “f : : age 
mal Schools, and hundreds of Principals of the best Academies, Semi Evangelist, Independent, Examiner, Christian Advocate and Journal, 
mesa Hi h Schools ou - Churchman, and other leading religious and literary journals. 

arres, L10g) " p . \ 


IVISON, PHINNEY, AND COMPANY, 


Educational Publishers, New York. 














ROSS’ AMERICAN SCHOOL FURNITURE WORKS, 


Established, 1838. 





+ 


Che Pioneer and most Extensive Establishment in the Wnited States. 











The above Engraving represents Ross’ Improved High School, Normal The above Engraving represents Ross’ Improved High 
School, or Academy Double-Column Desk and Chairs ; School, Normal School, or Academy Single-Column 
Falls to lift; plain top. Desk and Chair; Fall to lift; plain top. 





The above Engraving represents Ross’ Improved High The above Soe represents Ross’ Improved High School, Normal 
School, Normal School, or Academy Single Desk School, or Academy Double Desk and Chairs; 
and Chair; Fall to lift; plain top. Falls to lift; plain top. 


aan 


An Illustrated Catalogue and Information forwarded, on Application, by Mail or Otherwise. 





N. B. Every Article of School Furniture from this Establishment WILL BE WARRANTED. All Communica- 


tions may be addressed to 
JOSEPH L. ROSS, 
Office--CHARDON, opp. HAWKINS STREET, 


(Near the Revere House.) BOSTON, Mass. 


| Entered according to Act of Congress, in the Year 1860, by Joseru L. Ross, in the Clerk’s Office of the District Court 
| of Massachusetts. 












































MATHEMATICAL BOOKS, 


IMPORTED AND FOR SALE BY 





SEVER AND FRANCIS, CAMBRIDGE, 


SUCCESSORS TO 


JOHN BARTLETT. 














ENGLISH. 

American ne and Nautical Almanac. For the Years 1855 -62. ‘. 
Eac . cs « » « Che 
BAKER. tet on Btatics and Dynamics ‘ e - 0.30 
BLAND. Algebraical Problems. 8vo. Second- hand . ° ° 1.50 
ey to do. 8vo. do. ° ° ° - 17 
Philosophical Problems, 8vo. do. . ° . ° 1.50 
Geometrical Problems. 8vo. do. . ° ° ° - 1.50 
BooLe. Treatise on Differential Equations . ° ° ° ° 4.00 
BooTH. Theory of Elliptic Integrals. 8vo. ° m ° « 295 
BORDEN. System of Railway Formule. 8vo. ° . - 225 
BRITISH NAUTICAL ALMANAC. 1851 and 18f2,each_ . ° - 1,00 
CARMICHAEL. Treatise on the Calculus of Operations. 8vo. . 2.75 
CHAUVENET. Trigonometry. 8vo. . ° ° ° ° ° - 150 
COURTENAY. Calculus. 8vo. . ° 2.50 
CooMBE. Solutions of the Cambridge Problems, 1840, 1841. * Bvo. « 225 
DEMORGAN. Differential and Integral Calculus ° ° ° - 2.00 
EARNSHAW. Dynamics. 8vo. . e ° 4.25 

FIrscHER. Logarithmic Tables of Seven Places. “Translated from 
Bremiker’s Vega. 8vo. Hf. mor. . 2.50 

FROST. Mathematical Questions of the Senate-House Examination 
Papers. 1838-1849. 8vo. ° e ° 3.00 
Gauss, Theoria Motus. Translated by C. H. Davis. Ato. ° - 5.00 
GreGoryY. Differential and Integral Calculus by Walton. 8vo. . 5.50 
HapDpoN. Differential Calculus ° ° ° ° - 30 


HAMILTON. Lectures on Quaternions. 8vo. . ° 
HANN. Integral Calculus’ . ° . ° 
HEATHER. Descriptive Geometry ° 
HEeMMING. Differential and Integral “Calculus. 8vo 
HluTTON. Mathematics . 


° ° . 6.30 


. . ° ° - 30 


° . . ° ° 4.00 


—— Recreations. 1vol. 8vo. . ° ° . i ° - 4.00 
——— — Mathematical Tables. 8vo. . ° . ° ° - 3.75 
HyMER. Plane and Spherical ners sieaarsatae ° ° ° ° ° 2.50 
——— Algebraic Equations ° ° ° ° - - 3.00 
———— Treatise on Conic Sections. Bvo. 2.75 
———— Differential Equations and Calculus of Finito Differences. 
8vo. e ° ° ° ° ° ° ° 3.60 
———— Integral Calculus é ° ‘ ° ° ‘ - 3.00 
Geometry of Three Dimensions. 8vo, . ° P 3.00 
JAMIESON. Solutions of the Senate-House Rider. 8vo. - 225 
LARDNER. System of Algebraic Geometry. 8vo. Second-hand . 175 
MAIN and BROWN, Indicator and Dynometer ° ‘ ° ° 1.40 
Mathematical Monthly. Edited by J. D. Runkle. Vol. I. In Nos. 3.00 


0. do. Hf. mor. ° 4.00 
Mathematical Problems and Examples of the Senate- House Examina- 
tion Papers. 1821-1836. With an Appendix containing the 


Senate-House Questions for 1837. 8vo.  . . ° ° - 3.00 
PARKINSON. Elementary Mechanics. Post 8vo. . . ° ° 2.87 
PEIRCE. Analytic Mechanics, 4to. . ° . . ° ° - 7.50 
PEIRCE, J. M. Analytic Geometry. 8vo. ° . ° ° ° 1.50 
PHEAR, Elementary Hydrostatics. Post 8vo. . ° ° - 1.62 
Price. Differential and Integral Calculus. “3 vols. 8vo. 14.50 


Quarterly Journal of Pure and Applied Mathematics. Sylvester, Fer- 
riers, & Co. $6.00 per annum, post-paid. 
RANKINE. Manual of Applied — ° 
SALMON. Conic Sections . ° 
— Higher Plane Curves . 
— Higher Algebra ° ° 
Solutions of the Cambridge Problems. 1848 - 1851. 
son. 8vo. . ° . 








Ferrers and Jack- 
. ° ° ° ° P . 4.50 
—— ” 1854. Walton and McKenzie. 


8vo. “ aa ° 


— —— 1857 ‘c ampion ‘and Ww alton, 8vo. 2.50 
Senate-House Riders. Jamieson. 





mod 








SPOTTISWOODE. Elementary Theorems relating to Determinants. 


4to. ° . . ° . ° ° ° . ° ° - 1.50) 
TATE. Exercises on Mechanics, with Key. 








2 vols. ° ° 1.2 | 

Mechanical Philosophy. 8vo. ° ° ° ° - 3.25 
Materials. 8vo. . ° ° ° ° 1.75 

TATE and STEEL, Dynamics. Bv0. . ° ° ° ° - 3.00 
TODHUNTER. Analytical Statics, Post 8vo. ° . . ° 3.00 


———————_ Differential and Integral Calculus, 2 vols. Post 8vo. 6.00 
WALTON. Problems illustrative of Plane Codrdinate ecseaatins . 8vo. 489 











—_— Mechanical Problems. 8vo. e &50 
—_ Problems -n Hydrostatics and Hy drody namics. ” Bvo. ° 3.9) 
On the Differential Calculus, 8vo. . 3.25 


Wa ALTON and MCKENZIE. Solutions of the C ambridge Problems. 
1854. 8vo. $3.25. Do. 1857. . 

~ Problems i in Elemertary Mechanics. "Bv0.. 

WaAuUD. Algebraic Geometry. 8vo. 


3 








Hf. cf. pea -hand.) ° 


wow ww 
Rigs 


WUEWELL. Analytic Statics. 8vo. ° ° . 25 
WILSON. Dynamics. 8vo. ‘ ° ° ° ° ° 87 
Wootnovsé. Differential Calculus ; 3 ‘ 3) 





FRENCH, &c. 


AupE. Poussée des Terres. 8vo. Hf.cf..  . 
BELANGER. Résumé de Lecons de Géométrie Analytique et de Cal- 












































$ 1.87 


cul Infinitésimal. 8vo. . ° ° 2.75 
Biot. Traité des Equations differentielles. He. mor. 2.00 
BOURCHARLAT. Eléments de Calcul Lifferential et du Calcul” Inte- 

gral. 8vo. ° 8.00 
BONNET. —— de Mécanique Elémentuire a PU Isage des ( Yandi- 

dates: |’Ecole Polytechnique. 8vo. . - - 2.00 
BRIOSCHE, a héorie des Determinants. 8vo. . ‘ 2.00 
BOURDON, Application de l’Algébre a la Géométrie. 8vo. “Hf. ef. 3.00 
CALLET. Tables de Logarithms. 8vo. Hf.cf.  . ° 5.00 
CHASLES. Traité de Géométrie Supérieure. 8vo. Hf. cf. . - 6.00 
CHOQUET. Traité élémentaire d’Algébre. 8vo. Hf. cf. e 2.00 
COURNOT. Traité élémentaire de la Theorie des Fouctions, et “au 

Calcul Infinitésimal. 2 vols. 8vo. . 4.00 
CRELLE. Journal fur die reine und — andte Mathematik. Per 

annum . ° ° 4.00 
DELISLE. Géométrie “Analy tique. avo. "Hf. ef. ° ° ° - 3.00 
DUHAMEL. Cours d’Analyse Calcul Jnfinitésimal. 2 vols. 8vo. 

Hf. mor. . ° - 5.00 
————._ Cours de Mécanique. 2 vols. 8vo. “ne. mor. ° 4.50 
DuPIN. Application de Géométrie et de ee ala Marine aux 

Ponts et Chaussées. 4to. Hf. mor. . ° ° ° 4.50 

Developpments de Géométrie. 4to. Tif. mor. . ° » 450 
Géométrie et Mécanique, appliquée aux Arts. 8vo. Tlf. mor. 2.50 
FRANCGUR. Cours complet de Mathématiques pures. 2 vols, 8vo. 5.00 

—— Eléments de Statique. 8vo. Hf. cf. . - 2.00 
Gauss. Méthode des Moindres Carrés. 8vo. Hf. cf. . , 1.62 
KOHLER, Logarithmisch Trigonometrisches Handbuch. 8vo. - 212 
Lacroix, Traité du Calcul Differential et du Calcul Integral. 3 

vols. in 4to, avec 18 pl. Mor. ° ° ° ° ° ‘ . 35.00 
LAGRANGE. Mécanique Analytique. 2 vols. 4to. ° ° - 13.00 

Théorie des Fonctions Analytiques. 4to. Hf. mor. 6.00 
sa Traité des Equations Numeriques de tous les Degrés. 

4to. Hf. mor. ° ° ° ° ° 5.09 
LALANDE. ‘Tables de Logarithmes. 18mo. . ° ° ° ‘ 1.25 
LAPLACE, Systéme du Monde. 4to. Hf. mor. ° - 5.50 
LEGENDRE. Traité des Fonctions Elliptiques. 3 vols. Ato. Hf. mor, 20,00 
LEROY. Traité de Stéréotomio comprenant les Applications de la 

Géométrie Descriptive 4 la Theorie des Ombres, la Perspective 
a Lineaire, la Gnomonique, la Coupe des Pierres, et la Charpente, 

In 4to, avee Atlas de 74 pl. in fol. Paper, 9. 00 : hf. mor. - 12.00 
——  Traité de Géométrie Descriptive. In 4to, avec Atlas de 71 

pl. Paper, $3.00; hf. mor. $5.00 and ° . 6.00 
——— Analyse Appliquée a la Géométrie des trois Dimensions. 

8vo. Hf. cf. . 2.25 
LIOUVILLE. Journal de Mathématiques Pures et Appliqué es. 1836— 

1857. 22 vols. ° ° ° ° 
MAHISTRE. Cours de Mécanique Appliquée. 8vo. : r 8.00 
MONGE. Application de l’Analyse a la Géométrie. 4to. Hf. mor. 10.50 
—_——._—‘ Traité élémentaire de Statique. 8vo. Hf. mor. ° 1.75 
MORIN. Aide-mémoire de Mécanique Pratique. 8vo. . . 2.00 
MONTFERRIER. Encyclopédie Mathématique ou Exposition com- 

pléte de Toutes les Branches des Mathématiques d’apres les 

Principles de la Philosophie des Mathématiques de Hoéné 

Wronski. 3 vols. 8vo. To be continued in haar Livraisons. 6.00 
NAVIER. (Ketten) Hangbriichen. 4to. . > . : . 5.00 
OLIVIER. Théorie Géométrique des E ngrenages. 4to. Hf. mor. . 3.75 

‘rae de Géometrie Descriptive. 2 vols. 4to, 

lif. mor. ° . + 9.00 

omen Complé ment. de *Géome trie Descriptive. 2 vols. 4to. 9.00 
Mémoires de Géométrie Descriptive, Theorique, et Ap- 

pliquée. 2vols. 4to. Hf. mor, . : + 9.00 
— Application de la Géométrie Descriptive. 2vols. Ato. 10.00 
— Cours de Géometrie Descriptive. 2 vols. 4to. Hf. mor. 10.00 
PoINsOoOT. Eléments de Statique. 8vo. Hf. ef, ° ° ° - 250 
Poisson. Mécanique. 2 vols. 8vo. ° . ° 6.00 
PONCELET et LESBROS, Experiences Hydrauliques. 4to. Hf. mor. 4.00 
PONTECOULANT. Systéme du Monde. 4 vols. 8vo. Hf.ecf. . 16.00 
POUILLET. Eléments de we Experimentale. 3 vols. 8vo, 

Hf. cf. . . ° ° ° 7.50 

SERRET. Cours @AIge ‘bre | supé irieure. 8vo. Te. cf. . ° - 3.50 
Eléments d’Arithmetique. 8vo. Hf. cf, ° ° P 1.50 

TERQUEM. Nouvelles Annales de Mathématiques. Monthly. Per 

annum . ° . ° ° ° ° ° ° ° ° 4.00 
——_——_ Nouvelles Annales de Mathématiques, 1856-7. 2 vols. 

BLe .« ‘ ° ° ° ° ° ° ‘ ° R + 6.50 

Nouvelles Annales de Mathématiques. Tomes VIII. & 

XVII. Corresponding to the Years 1849-1859. 10 vols, Hf. ef. 

j——--—— Bulletin Bibliographie, vinmaetnta et de Biographie 

Mathématiques. 8vo. Hfict . ° ° - 3.00 
TRESCA. Géomctrie Descriptive. 8vo. Hf. mor. . * 3.00 
VERHULST. Traité élémentaire des Fonctions E lliptiques. 8vo. 

Hf. cf. - 8.50 
VIEILLE. Cours complémentaire ‘d’Analyse et de Mécanique. " 8vo 
imeem . e ° : ; ° ° . ° . 2.59 

















SCIENTIFIC BOOKS. 


AIRY. Mathematical Tracts. 4thed. . e . . . e $4.00 | Lady and Gentleman’s Diary, Poetical and Mathematical, for 1860 
ARAGO. Astronomie. 4 vols. 8vo. hf. mor. . . e 12.00 | and 1861 . Each $ 0.40 
——— Notices Biographiques. 3 vols. 8vo.hf.mor. . ‘ 9.00 | Mathematician (The). "Bditea by Davies, Rutherford, and Fenwick. 
Notices Scientifiques. 4 vols. 8vo. hf. mor. 12.00 | 3 vols. 8vo. . ° . ° ° ° . - 9.00 
Mémoires Scientifiques. Vol. I. 8vo. hf. mor. . . 3.00 | Also Vols. LI. and III, separately . 4.00 
—-— Voyages. 8vo.hf.mor . e c= | 3.00 | MAXWELL, J.C. On the Stability 4 the Motion of Saturn’s Rings. 
BOoLE,. Calculus of Finite Differences . . . . ° - 3.00 | 4to. paper . ° e 
Bow. Treatise on Bracing. 8vo. ° 1.12 | Nautical Almanac (English) for is64 * ° ° ° ° ° ° . 
BROUGHAM (Lord). Tracts, Mathematical and Physical. ‘ ° - 2.295; POTTER. Physical Optics. 2 parts . . ‘ ° e « Each 
Buck. Oblique Arches of Bridges. 4to. . ° ° - 375|————. Treatise on Hydrostatics . . . ° ° 
Builder (The). A Monthly Magazine for Architects. Perannum . 8.00 | PRATT. Theory of the Attraction of the Earth . ‘ . . 
Cambridge Problems with Solutions, 1860, Watson and Routh. . 2.25 | PUCKLE. Conic Sections ° . 
Civil Engineer and Architect’s Journal. Monthly. 4to. London. | REGNAULT. Manuel des Aspirantes au Grade d’Ingénieur des Ponts 
Per annum, post-paid. . 7.50 et Chaussées. Partie théorique et Partie pratique. 4 vols. 8vo. 
CLARK. Britannia and Conway Tubular Bridges. 2 vols. 8vo, and hf. ef. . ° ° e ° ° . e ° ° . 
atlas folio ° - 28.50 | RO BLING. Memoir of the Niagara Falls and International Suspen- 
DE LA RIVE. Traité d’Electricité théorique et appliquée. 3 vols. sion Bridge. 8vo. . . ° ‘--« . 
8vo. hf. mor. . . 9.00, TODHUNTER. Algebra. ° : % ° é 
— Treatise on Electricity, in Theory and Practice. 3 —_—_—— Plane Trigonometry . « . - 
vols. 8Vvo ° - 22.00 | ————— Spherical Trigonometry . 
Emy. Traité dela Charpenterie. D} vols. in Ato, et ‘atlas i in fol. hf. mor. 25.00 | —______—. Analytical Geometry, Examples of” 
FERGUSON. Handbook of Architecture. 2 vols, 8vo. hf.cf. « . 12.00|—___—-_—— Conic Sections . ° . . . 





SECOND-HAND MATHEMATICAL BOOKS. 


AtrRyY. Trigonometry. Tides and Waves. Figure of Earth. 4to. $4. 50 | LACROIX. Elements of Algebra, translated ah Prof. John Farrar. 
BAGAY. Nouvelles Tables Astronomiques et aaa Ato. 5thed. 8vo. . . 

hf. cf. Scarce : ° . « 20. 00 | Ladies’ Diary, Poetical and Mathematical. 1784 - - 1790. 16mo. . 
BLAND. Algebraical Problems. 8vo. I. 75 | LAPLACE. Elementary [Hustrations of Celestial Mechanics. 8vo. . 
—— Key to do. 1. — Analytical Mechanics, Translated by Rev. Joba Tophs 
——— Philosophical Problems. 1.50, LARDNER. System of Algebraic Geometry. 8vo. . . 

Geometrical Problems. 8vo. 1. a Elements of Euclid. 5th Edition, 8vo.  . . . 

——— Elements of Hydrostatics . 1.50 | ——-————_ Differential and Integral Calculus. 8vo. . ° P ° 
DE MORGAN. Essay on Probabilities . ° 1.00 | LEYBOURN. Mathematical Questions with Solutions. 4 vols. 8vo. 
—_—--———— _ The Globes, Celestial and Terrestrial . ° e i Mathematical Institutions. 4to. . . ° ‘ ° 
Diarian Miscellany, Mathematical and Poetical, by Hutton. 5 vols. Mathematical Register ; or, Diarian Repository. to. 

12mo. cf. ° ° ° ° « & me = - Companion, The Gentleman’s, for the Years 1810 - ‘= 
Cambridge Problems. From 1301 to 1820. 8vo. ° . ° é 12-14-15- 17-18 - 19-20 - 24-25. limo. Unbound. 11 Nos, 
EARNSHAW. Dynamics. 8vo. . ° ° . . . ° 2 2 Mewne. pro de Calcul Differential. Vol. I. Hf. cf. Scarce. 
GRANT. Plane Astronomy. 8vo. e 1 MOSELEY. Hydrostatics and Hydrodynamics. 8vo. Scarce. . 
GREGORY AND WALTON. Application of Analysis to Solid Geom- O'BRIEN. Mathematical Tracts. Part I. ° ° ‘ ° 

etry. 8vo. . : & a e 3 PEACOCK. Algebra ne ‘ ° ° ° 
HERSCHEL. Calculus of Finite Differences. 8vo. ° ° ° ° Poisson. Traité de Mécanique. 2vols. 8vo. hf. bd. . 
HyMER. Conic Sections. 3d ed. 8vo. ° ° ° . @ PrRIcE. Differential Calculus. Vol. I. Isted. . . 

Analytical Geometry of Three Dimensions. "Ist ed. 8vo. F PUCKLE. Conic Sections. Isted. 12mo. ° . 
do. do. 2d ed. 8vo. .50 STEVENSON. Algebraic Equations. 8vo. . e e 


Plane and Spherical Trigonometry. 2d ed. 8vo. . - 125 TopuHUNTER. Analytical Statics. 12mo, * ‘ 
do. do. 3ded. 8vo. . 50 Waupb. Algebraic Geometry. 8vo. Hf. cf. 
Integral Calculus. 3d ed. 8vo. hf. ef. ° ° . . 4. YounG. Algebraical Equations, 12mo. . ° . 
Astronomy. 2ded. 8vo. . ° . ° . | 
Pr Orders for the Importation of English, Feenh, and Guten Books will be promptly executed, and at moderate prices. Early copies of all the | 
new mathematical books published in England and France will be received 2s soon as published. 


BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. 


TEXT-BOOKS USED IN HARVARD COLLEGE. 


THE ORATION OF ASCHINES AGAINST CTESIPHON. CONSTITUTIONAL DOCUMENTS OF ENGLAND AND AMER- 
With Notes, by PROFESSOR J.'T.CHAMPLIN. 12mo, cloth. $ 0.88 ICA, from Magna Charta to the Federal Constitution of 1789. 
bien Ban poy OF ARISTOPHANES. With Notes, by PROFES- Compiled and Revised, with Notes, by F. BOWEN, Professor of 
RC.C, FELTON, i2mo. Cloth. —. ° . . . - 100 Moral Philosophy in Harvard College. 8vo. Cloth $ 
THE, “BIRDS OF ARISTOPHANES. With Notes, by PROFESSOR HODGES, R. M. PRACTICAL DISSECTIONS. By RicHarD 
. FELTON, |2mo, cloth 1.00 M. HopGes, M. D., Demonstrator of Anatomy in the Medical 
THE ‘PAN i OF ISOCRATES. With ‘Notes, by PROFES- Department of Harvard College. 16mo. . 
sor C.C. FELTON. |2mo. Cloth ° e HORACE. With Notes, by A. J. MACLEANE, M. A. Revised and 
SEL = TONS FROM THE GREEK HISTORI ANS. With Notes, Edited by R. H. CHASE, A.M. With Introduction to the Metres, 
y PROFESSOR C.C. FELTON. |2mo. half mor. J by PROFESSOR CHARLES BECK. nee edition. 12mo, 
SELECTIONS FROM MODERN GREEK WRITERS, IN PROSE half mor. . 
AND POETRY. With Notes, by PROFESSOR ©, C, FELTON, LATHAWM’S ELEMENTARY ENGLISH GRAMMAR. Revised 
12mo. Cloth . 3 by PROFESSOR CHILD. With an Appendix, by PRESIDENT 
THE AIAS OF SOPHOKLES. With Critical and Explanatory | Goopwin, Trinity College. |l6mo, Cloth =. . 
Notes, by J. B. M. GRAY. |2mo. cloth ‘ PEIRCE, J. M. ANALYTIC GEOMETRY. 8vo. . = a 
PRONUNCIATION AND HISTORY OF THE GREEK ALPHA- ROELKER, B. A GERMAN READER FOR BEGINNERS. Com- 
BET. By E. A. SOPHOCLES, Professor in Harvard Cullege. piled by BERNARD ROELKER, A. M., Instructor in Harvard 
12mo,. Cloth e Wd University. [2mo. Cloth , 
CICERO. BRUTUS. Edited, with Notes, by PROFESSOR C. BECK. SYNTAX OF THE MOODS AND TENSES OF THE GREEK 
16mo, Cloth ° e VERB... By W. W. Goopwin, Ph. D., Prof. in Harvard Col- 
CICERO. Immortality of the Soul ; The ‘Pescuen Disputations, lege. 12mo. Cloth . ; ° ° ° ° 
Book First ; The Dream of Scipio ; and Extracts from the Dia- VERNON, EDWARD JOHNSTON, B. A GUIDE TO THE 
logues on Old Age and Friendship. With English Notes, by ANGLO-SAXON TONGUE. |2mo Cloth. 
THOMAS CHASE, Tutor in Harvard College. |6mo. Cloth. ° WHATELY. LESSONS ON MORALS AND C HRISTT. AN EVI- 
CICERO. PRO CLUENTIO. With English Notes, by AUSTIN DENCES. Edited by Rev. F. D. HUNTINGTON. I6mo. 
STICKNEY, M. A., Professor of Latin in Trinity College. 12mo. 
Cloth . ° . ° . . ° . ° ° . . . 5 


PUBLISHED AND FOR SALE BY 


SEVER & FRANCIS, 


Booksellers to the University, Cambridge. 


. . 


























THE NEW AMERICAN CYCLOPADIA. 


D. APPLETON & CO., 
Nos. 443 & 445 Broadway, New York, 


HAVE JUST PUBLISHED 
Vol. XI. of the 


Hew American Cyclopedia, 


A POPULAR DICTIONARY OF GENERAL KNOWLEDGE, 


EDITED BY 


GEORGE RIPLEY and CHARLES A. DANA, 
Aided by a Numerous Select Corps of Writers from all parts of the 
United States. 

This work is being published in about 16 large octavo volumes, 
each containing 750 two-column pages. 
VOLS. I. TO XI. NOW READY. 
To be followed by a new Volume every three months. 


Price — In cloth, $3; sheep, $3.50; half morocco, $4; half) 


Russia, $ 4.50 each. 


From De Bow’s Review, New Orleans. 
“ This great work, published by the Appletons of New York, has 
reached its eighth volume. 


dias in the world, and for Americans the most valuable. It is con- 


tributed to by many of the ablest and best writers of the South, and | 


is as fair to every section of the Union as it is possible for a work to 
be. It will be completed in about seven other volumes.” 


The following notice in Silliman’s American Journal of Sciences 
and Arts, for March, is from the pen of the venerable senior editor, 
one of the highest living authorities on the subject: — 


“In the American Cyclopzedia the articles on Science are numer- 
ous and valuable, and elevate the work to the character of a com- 
pendium of modern science. These articles are in most cases written 
with decided ability, and evidently by persons who are familiar with 
the topics they discuss. While many of the less important subjects 
are presented with luminous brevity, others are more fully expanded. 
Among these are many topics of Natural History. Chemistry is pre- 
sented with its equivalence and laws of combination, illustrated by 
many of its modern discoveries and practical applications; of the 
latter, an example is found in the full account of the manufacture of 
gelatine, of beer, and bricks, and in the ample history of gas-lighting. 
Neology, voltaic electricity, magnetism, and other departments of 
pure or applied science, are treated with reasonable fulness. As a 
literary work the Cyclopzdia is written in a pure and chaste style, 
and exhibits the candor and fairness which should ever adorn a 
record of universal knowledge. L. S.” 


OUR SUBSCRIPTION LIST 


Already numbers TWELVE THOUSAND names, from every section of 
the country, which evidences the universal popularity of this Na- 
TIONAL WORK. 


THE NEW AMERICAN CYCLOPADIA 


Is sold exclusively by subscription, and Agents have been appointed 
for almost all sections of the Union. In case, however, Agents are 
not to be found, we will receive subscriptions and forward copies of 
the work, free of expense, on receipt of the price. Persons at a 
distance may send money for one or more volumes at a time, it not 
being necessary to take the whole eight volumes at once, unless they 
feel inclined to do so. Those living in the city will find a subscrip- 
tion-book at our store, where their names will be entered, and the 
volumes, as published, sent to any part of the city. 


It is one of the most valuable Cyclope- | 





WARREN’S 
Hescriptive Geometry. 


ORTHOGRAPHIC PROJECTIONS. 


Boox I. — General Problems. 


Boox II. — Applications to Isometrical Projections, 


Spherical Trigonometry, Topographical Projections, and 


Graphic Transformations. 


8vo. 447 pp., and 36 sheets of plates. Price, $3.00. 


By §. EDWARD WARREN, C.E., 


PROFESSOR OF DESCRIPTIVE GEOMETRY AND GEOMETRICAL DRAWING IN THE 
RENSSELAER POLYTECHNIC INSTITUTE, TROY, N. ¥. 


This work has been prepared as the result of a number of years’ 
experience in teaching the interesting and useful branch of mathe- 
matical science of which it treats, in the Rensselaer Polytechnic 
Institute. 

It has been warmly welcomed and commended in discriminating 
and independent critical notices, some of which are appended. 

The study of Descriptive Geometry, as a means of intellectual 
training, as well as an aid in important industrial pursuits, has pecu- 
liar merits, and the attention of professors, teachers, and students 
of Pure or Applied Mathematics in the scientific schools, colleges, 
&c., and members of the Engineering profession, are invited to an 
examination of the above work. 


RECOMMENDATIONS. 


“ Professor Warren’s book is far more comprehensive than any work on 
Descriptive Geometry before offered to American, or, so far as we know, to 
English readers. . . . It has many positive merits.”? — Mathematical 
Monthly, February, 1861. 


From WM. MITCHELL GILLESPIE, LL.D., Prof. Civil Engineering, 
Union College, N. Y. 

“I have looked over your work on Descriptive Geometry with surprise 
and delight,— surprise that the most comprehensive book on that subject 
in the English language should be an American one, and delight that it 
should be so good a one, &c., &c. I shall recommend it to my mathemat 
ical friends.” 


From J. 8. WOODMAN, Prof. Civil Engineering, Dartmouth College, N. H. 


**T have hastily examined your excellent treatise on the ‘ Orthographic 
Projections of Descriptive Geometry,’ and like it much. The parts of De- 
scriptive Geometry you have undertaken are so systematized and so fully 
discussed, that your book must have an important influence in bringing 
that science into public notice and favor.” 


JOHN WILEY, Publisher and Importer, 


e 56 Wacker Street, New Yor«. 


0 In press, by the same author, “A Manual of Elementary 
Geometrical Drawing, involving three Dimensions.’?’ With nume- 
rous plates. 1 vol.,12mo. Price, $1.25. 




















RECENT IMPORTANT WORKS. 


> 





Annual of Scientific Discovery for 18613 or, YEAR-Book or 
Facts In SCIENCE AND ArT, exhibiting the most important Dis- 
coveries and Improvements in Mechanics, Useful Arts, Natural 
Philosophy, Chemistry, Astronomy, Met teorology, Loblogy, Botany, 
Mineralogy, Geology, Geogr: uphy, Antiquities &e. Edited by 
David A. Wells, A. “M. 12mo. Cloth, $ 1.25 "(Just published.) 


No other single publication, American or foreign, presents such a mass 
of fresh, varied, interesting, and valuable information, adapted to the wants 
of persons in almost every walk of life ; and its acquisition has become a 
necessity to all who would acquaint themselves with the progress of discov- 
ery with each successive year. 


The Romance of Natural History. 
With numerous Elegant Illustrations. 


published.) 


One of the most attractive issues of the season. Its charming descriptions 
and admirable illustrations are giving it a marked popularity. The first 
edition was exhausted in a few days. 


By Philip Henry Gosse. 
12mo. Cloth, $1.25. (Just 


The Pulpit of the American Revolutions Or, The Political | 


Sermons of the Period of 1776. With a HisroricaAL INntTRopuc- 
TION, Nores, and ILLustrAtiIons. By J. Wingate Thornton, A. M. 
12mo. Cloth, $1.25. (Just published.) 


** This work contains the sum and substance of the whole history of the 
American Revolution.”’ 


The Puritans 3 or the Court, Church, and Parliament of England, 
during the reigns of Edward VI. and Elizabeth. By Samuel Hop- 
kins, Author of “ Lessons at the Cross,” etc. In 3 vols. Vols. I. 
and II. now ready. 8vo. Cloth, $2.50 per vol. 


This is a masterly work, by one of the most distinguished of living authors. | 


Ussays in Biography and Criticism. By Peter Bayne, M. A., 
Author of “ The Christian Life, Social and Individual.” Arranged 
in two Series or Parts. 12mo. Cloth, $1.25 each. 


“This is a book of rare literary excellence. Its analytical powers, its 


earnestness of purpose, and its wealth of language, are alike remarkable.”? | 


— Mrs. Sigourney. 


The Christian SoctaL 
Bayne, M. A Cloth, 


*¢ It is full of noble thought and brilliant illustration.”? — Hon. R. C. Win- 
throp. 


AND INDIVIDUAL. 


$ 1.25. 


Life in 


12mo. 


By Peter 


Thesaurus of English Words and Phrases; s0 classified | 
and arranged as to facilitate the expression of ideas, and assist in 
literary composition. sy Peter Mark Roget, 
Royal Society, London, etc. Revised and edited, with a List of 
Foreign Words defined in English, and other additions, by Barnas 
Sears, D. D., President of Brown University. A New American 
Edition, with Additions and Improvements. 12mo. Cloth, $1.50. 


‘* A work of great utility. It will give a writer the word he wants, when 
that word is on the tip of his tongue, but altogether beyond his reach.’? — 
NM. Y. Times. 


British Novelists and their Styles. Being a Critical Sketch 
of the History of British Prose Fiction. By David Masson, M. A., 
author of “ The Life and Times of John Milton,” etc., etc. 16mo. 
Cloth, 75 cents. 

* This book is a hearty 
remarkable for its acute and philosophical criticism, and the classic purity 
and elegance of its style.’?? — Providence Journal, 


The Preacher and the King3 or, 
Louis XIV. By L. F. Bungener. 


With a Likeness and Biographi- 
cal Sketch of the Author. 12mo. 


Cloth, $ 1.25. 


The Priest and the Huguenot ¢ or, Persecution in the Age of 


XV. 


” 


Louis 
the King. 


By L. F 


2 vols. 


ore 


25. 


. Bungener, 
12mo. Cloth, 


Plurality of Worlds. With an siitaaiien by Edward Hitch- 
cock, D. D., and a Supplementary Dialogue, in which the author’s 
reviewers are reviewed. 12mo. Cloth, $1. 

XP The above works are worthy of special attention. Bungener is 7 
writer of great originality and power; and “ The Plurality of Worlds ” is 
one of the marked preductions of modern times, 


of * The Preacher and 


2. 


| 
honest. and learned history of the British novel, — 


3ourdaloue at the Court of 


a | 
Hugh 


| Geographical Studies. Translated from the German of Carl 
Ritter. By Rev. W.L. Gage. With a Sketch of the Author’s Life 
anda Portrait. 12mo. Cloth,$1. (Ready in a few days.) 


This volume contains the grand generalizations of Ritter’s Erdkiinde, his 
Lectures on the relations of Geography and History, and important papers 
on Physical Geography. 


Mental Philosophy 3 Including the Intellect, Sensibilities, and 
Will. By Joseph Haven, Professor of Intellectual and Moral 
Philosophy, Amherst College. Royal 12mo. Cloth, $1.50. 


Prof. Park. of Andover, says: ** It is pistinGuisHep for its clearness of style, 
perspicuity of method, candor of spirit, acumen, and comprehensiveness of 
thought. I have been heartily interested in it.” 

‘ Earnestness, candor, and accuracy and elegance of diction characterize 
every page, and render the work as interesting to the general reader as it is 
| valuable to the scholar.”” —D. H. Cocaran, Principal and Prof. of Moral and 
| Intellectual Philosophy, State Normal School, Albany. 


This work has been extensively adopted as a text-book in Colleges and 
High Schools throughout the country. 





Moral Philosophy 3 Including Theoretical and Practical Ethics. 
By Joseph Haven, D. D., late Professor of Moral and Intellectual 
Philosophy in Amherst College; Author of “ Mental Philosophy.” 
Royal 12mo. Cloth, $1.25. 


It is scientific in method and thorough in discussion, and its views on un- 
settled questions in morals are discriminating and sound. It treats largely 
of Political ethics, —a department of morals of great importance to Ameri- 
can youth, but generally overlooked in text-books. In the history of ethical 

opinions, it is unusually rich and elaborate. 

Lectures on Logic. By Sir William Hamilton, Bart., Professor 
of Logic and Metaphysics in the University of Kdinburgh. With 
Notes from original materials, and an Appendix containing the 
latest development of his new Logical Theory. Edited by H. 
Longueville Mansel, B. D., Oxford, and John Veitch, A. M., Edin- 
burgh. Royal 8vo. Cloth, $3.00. 


This volume completes the Metaphysical and Logical series of Sir William 
Hamilton, and will enable American scholars to possess themselves of the 

le P : : 

| invaluable works of this eminent author, in two elegant octavo volumes, at 

| six dollars, — half the price of the English edition. 


| Lectures on Metaphysics. By Sir William 
Edited by Prof. H. L. Mansel, B. D., 


M. A., Edinburgh. Royal 8vo. Cloth, 
Hamilton’s Lectures on Metaphysics have been received with eminent favor, 


and already adopted as a text-book in Harvard, Yale, Princeton, and other 
distinguished Colleges. 


Hamilton, Bart. 
Oxford, and John Veitch, 
$ 3.00. 


late Secretary of the | 


| Elements of Moral Science. 


3y Francis Wayland, D. D., late 
President of Brown University. : 


12mo. Cloth, $1 


| 


Elements of Political Economy. 
12mo. Cloth, $1.25. 


25. 


3y Francis Wayland, D. D., 


| 
| 
| 
| 
| 


The above works by Dr. Wayland are used as text-books in many of the 
colleges and higher schools throughout the Union, and are highly approved. 


The Elements of Geology 3 Ad: 7% to Schools and Colleges. 
With numerous Illustrations. By R. Loomis, President of 
Lewisburg University, Pa. 12mo. Sioth, 75 cents. 


>—M. B. ANDER- 


| 
| 

“Tt is surpassed by no work before the American public.’ 
son, LL. D., President of Rochester University. 


| Principles of Zoology 


Touching the Structure, Development, 
Distribution, and ee 


Arrangement of the Racks oF ANI- 
MALS, Living and Extinct; with numerous Illustrations. For the 
use of Schools and Colleges. Part 1. ComPARATIVE PHYSIOLOGY. 
By Louis Agassiz and Augustus A. Gould. Revised edition. $1.00. 


|The Earth and Man3$ Lectures on Comparative Physical Ge- 
ography, in its relation to the History of Mankind. By Arnold 
Guyot. With Illustrations. 12mo. Cloth, $ 1.25. 


Prof. Louis Agassiz, of Harvard University, says: ‘* It will not only render 
| the study of Geography more attractive, but actually show it in its true 
| light.” 


Miller’s Works. Seven volumes 
elegant box. Embosséd Cloth, $ 8.25. 


, uniform style, in an 


| 


GOULD & LINCOLN, BOSTON. 






































PROFESSOR WOOD'S NEW BOTANY, 


New Edition, Enlarged. 





Teachers, pupils, and amateurs will find in 
peculiar advantages : — 


First. The Scientific Treatise, embraced in Parts I., IT., ! 


and III., is remarkable for its comprehensiveness, clear- 
ness, and brevity ; is divided into short paragraphs, suited 


to the learner’s convenience, and each paragraph, with the | 
topic prefixed in capitals, is adapted to recitation and | 


reviews. 

Second. The Flora comprehends a wider territory than 
that of any school Botany now in use, extending from the 
Atlantic to the Mississippi, and from the St. Lawrence to 
the Gulf of Mexico. 

Third. The Flora comprehends not only our native, spon- 
taneous vegetation, but also one thousand species of cul- 
tivated plants, — almost our entire exotic flora, growing in 


the new Class-Book of Botany the following 


the field, the garden, and the conservatory ; thus render- 
ing the study of Botany as practicable in the city as in the 
country. 

Fourth. The descriptions of species are unusually full, 
graphic, and popular in style. 

Fifth. The Tables for analysis are far in advance of 
those in the former editions, both in simplicity and extent, 
reaching now from the Grand Division to the Species, and 
by their peculiar form adapted to class-exercise throughout 
the entire route; thus rendering the pursuit at once a 
vigorous discipline and an exciting amusement. 

Sizth. The entire course of the study is included in one 
volume. Price $2.00. 


PusiisHeD By A. S. BARNES & BURR, 


51 & 53 John Street, New York, 


Publishers of the National Series of Standard School Books. 





A Hew French Book, 


JUST PUBLISHED. 


A New French Course. — Specimen-Pages of Pujol and Van Norman's Com- 
plete French Class-Book, designed for Seminaries and Academies, 
also for Private Students. 


NEW YORK: A.S. 


After a careful examination of the specimen-pages of the 
new French course, by Messrs. Pujol and Van Norman, we 
feel justified in calling the attention of all teachers and 
students of French to this work as one promising to be of 
great importance. It is not always safe to judge before- 
hand of the value of a forthcoming work by a few specimen- 
pages ; but there is so much excellency in these few pages, 
and so many proofs of a real improvement over former 
works of the kind, that we have no doubt whatever that 
the book will meet with a favorable reception, and an ex- 
tensive introduction as a text-book. The work will con- 
tain, inone volume, a complete system of theoretical and 
practical instruction. It is divided into four parts: 1. A 
theoretical and practical grammar, on a plan entirely new, 
with exercises in both French and English, and a series of 
vocabularies, forming an adequate dictionary, 2. A com- 
plete and orderly development of French syntax, with ex- 
ercises in both French and English, and polite conversa- 
tions, illustrative of the idiomatical rules. 3 A new 





BARNES & BURR. 


system of teaching French conversation. 4. Progressive 
lessons in translating, and selections from the French 
classics, which are headed with biographical sketches of 
the authors. An appendix of polite and commercial cor- 
respondence will complete the work. It is, of course, 
principally the first part of the book which will decide the 
usefulness of the work. The specimens contained in the 
pamphlet strike us as decidedly superior to any other French 
book we are acquainted with. Some points which es- 
pecially attracted our attention are: the brevity and clear- 
ness of the grammatical rules ; the judicious selection of 
the sentences for grammatical exercises ; the equal length 
of the lessons; the skilful use made of different kinds of 
types in order to call the attention of the pupil to the rules 
of the lesson. Every page we have examined gives ample 
evidence that the entire system Las been practically tried 
by the authors before writing it down. We are satisfied 
that the book will be a model text-book, the peculiar 
features of which no teacher ought to omit to study. 
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Recent Qublications. 





TEACHERS OF VERMONT AND NEW ENGLAND, 
DO YOU WANT THE BEST BOOKS ? 


THEN SEND TO A. S. BARNES & BURR, 51 & 53 JOHN STREET, NEW YORK, 


FOR THEIR 


- Rist of Valuable Ceet-Hooks. 


OO 


AMONG THEIR LAST ISSUES ARE: 


1. Professor Alphonso Wood’s New Edition 5. Mrs. Willard’s last Edition of her excel- 
of the Class-Book of Botany. lent History of the United States. 


Designed for all parts of the Union. The most, his book is brought down to the John Brown 
thorough and accurate Text-Book ever issued | raid. Price, 75 cents. 
from the American press. 840 pages. Price, 
$2.00. (The old Edition is still published, price g, Zachos’s Analytic Elocution. 


1.50. 
$1.50.) Being an Analysis of the Powers of the Voice, for the 


purpose of Expression in Speaking. Illustrated 
by copious examples, and marked by a system of 
Notation. By J. C. Zachos, A.M. Price, $1.00. 


2. Pujol & Van Norman’s cc aplete French 
Class-Book. 


Embracing Grammar, Convers: dion, and Literature, | 
with an adequate Dictionary, all in one volume. | 
Price, $1.50. No French book extant will com-|7- Peck’s Ganot’s Popular Physics. 


pare with this excellent treatise for giving a | Being an Introductory Course of Natural Phi- 
thorough and systematic knowledge of the French | losophy, with over 800 splendid Illustrations. 


Language. Price, $1.00. 


; BALTIMORE, January 28, 1861. 
Messrs. A. S. BARNES & BURR: 

Gentlemen, — Permit me to acknowledge the receipt of 
7.8 fa copy of ‘“ Peck’s Ganot.?? After an examination from 
United States, — adapted to the use of Colleges, | beginning to end, I do not hesitate-to pronounce it one of 
Academies, and Schools. Price, 75 cents. This | the best (if not the very best) Essays upon the subject, now 
work is exactly suited to the times, when the | before the public. I am delighted with it, and shall spare 
people of the nation should understand the prin- | no pains to have it‘introduced wherever my influence may 


3. Mansfield’s Political Manual. 


Being a complete View of the Theory and Practice 
of the General and State Governments of the 


ciples of the Government in which they live. be sufficient to accomplish so desirable an object. 
Very respectfully yours, 
4. Mrs. Willard’s Schoo! Astronomy and | R. N. WRIGHT, 


Astronomical Geography. Price, 75 cents. | Principal of Central High School. 


























